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Theȱ 9thȱEuropeanȱConferenceȱonȱMarineȱNaturalȱProductsȱ (ECMNP)ȱ inȱGlasgowȱ followsȱ itsȱ
predecessorsȱinȱLaȱTojaȱ(2013),ȱTjärnöȱ(2011),ȱPortoȱ(2009),ȱIschiaȱ(2007),ȱParisȱ(2005),ȱElmauȱ(2002),ȱ
SantiagoȱdeȱCompostelaȱ(1999),ȱandȱAthensȱ(1997).ȱTheȱfirstȱeventȱinȱAthensȱinȱ1997ȱwasȱsupportedȱ
byȱ theȱ5thȱEuropeanȱFrameworkȱProgramȱandȱ theȱTrainingȱandȱMobilityȱofȱResearchersȱ fundingȱ
moreȱthanȱ50ȱfellowshipsȱwhichȱcontinuedȱtoȱtheȱ4thȱConference.ȱFromȱtheȱ4thȱConferenceȱinȱParisȱ






scientists,ȱ theȱorganisersȱofȱ theȱECMNPȱhaveȱ focusedȱ theirȱattentionsȱonȱstimulatingȱ theȱyoungerȱ
generationȱofȱscientistsȱ inȱ theȱareasȱofȱmarineȱchemistryȱ toȱpromoteȱactiveȱ interactionȱandȱ futureȱ
collaborationȱaroundȱtheȱglobe.ȱInȱtheȱEuropeanȱconferenceȱseries,ȱyoungȱscientistsȱpresentedȱtheirȱ
workȱ toȱ getȱ theȱ experienceȱ ofȱ anȱ internationalȱ scientificȱ atmosphereȱ byȱ sharingȱ theȱ stageȱwithȱ
outstandingȱseniorȱexpertsȱinȱtheȱfieldȱwhoȱdeliveredȱtheȱplenaryȱlectures.ȱItȱisȱworthȱmentioningȱthatȱ
inȱ thisȱyearsȱconference,ȱweȱhadȱ theȱparticipationȱofȱ94ȱPhDȱstudentȱresearchersȱwhichȱ isȱ50%ȱofȱ ȱ





Aȱ oneȬdayȱ freeȱ preȬconferenceȱworkshopȱwasȱ offeredȱ forȱ theȱ firstȱ timeȱ toȱ 40ȱ earlyȱ careerȱ
researchers.ȱTheȱworkshopȱwasȱhostedȱbyȱ theȱStrathclydeȱ InstituteȱofȱPharmacyȱ andȱBiomedicalȱ
Sciences,ȱorganisedȱandȱledȱbyȱSeaBioTechȱwithȱsupportȱfromȱBIOCOMȱAG,ȱBerlinȱandȱPharmaSea.ȱ
Theȱaimȱofȱtheȱworkshopȱisȱtoȱintegrateȱandȱdisseminateȱtheȱprojectȱobjectivesȱandȱmethodologiesȱofȱ

















multiȬdisciplinaryȱ fieldȱofȱ research.ȱTogetherȱwithȱ theȱ threeȱEUȬFP7ȱ consortia,ȱ thisȱ conferenceȱ inȱ
Glasgowȱ wasȱ ledȱ byȱ theȱ Universityȱ ofȱ Strathclydeȱ andȱ jointlyȱ organizedȱ withȱ threeȱ Scottishȱ
Universities:ȱtheȱUniversityȱofȱAberdeen,ȱHeriotȬWattȱUniversityȱandȱUniversityȱofȱHighlandsȱandȱ















(UnitedȱNationsȱConventionȱ onȱ theȱ Lawȱ ofȱ theȱ Sea)ȱ andȱ theȱNagoyaȱ Protocol.ȱEachȱ dayȱ ofȱ theȱ
conferenceȱwasȱopenedȱbyȱaȱplenaryȱlectureȱwhileȱeveryȱsessionȱstartedȱwithȱanȱinvitedȱlectureȱfromȱ
anȱ establishedȱ scientistȱ andȱ progressedȱ onȱ withȱ fiveȱ 10Ȭminȱ oralȱ presentationsȱ fromȱ earlyȱ ȱ
careerȱresearchers.ȱ
Professorȱ Dr.ȱ Joernȱ Pielȱ fromȱ ETHȱ Zurichȱ gaveȱ theȱ openingȱ plenaryȱ whichȱ appropriatelyȱ
providedȱtheȱmarineȱnaturalȱproductsȱresearchȱcommunityȱwithȱinsightsȱintoȱtheȱfunctionȱofȱbacteriaȱ
inȱ variousȱ sponges.ȱHeȱ presentedȱ examplesȱ ofȱ biosyntheticȱ studiesȱ onȱ selectedȱ spongeȱ naturalȱ
productsȱandȱtheirȱpracticalȱimplicationsȱforȱtheȱgenerationȱofȱsustainableȱproductionȱsystems.ȱTheȱ
keyȱwordȱsustainabilityȱ ledȱ toȱ theȱecologyȱ topicsȱ forȱ theȱ firstȱdayȱofȱ theȱconference.ȱDr.ȱ Joanneȱ
Porterȱ fromȱHeriotȬWattȱUniversityȱ steeredȱ theȱmarineȱ ecologyȱ sessionȱ pointingȱ outȱ theȱmarineȱ
ecologicalȱperspectiveȱonȱfutureȱexploitationȱofȱmarineȱnaturalȱproducts.ȱDr.ȱPorterȱfocusedȱonȱtheȱ
underȬinvestigatedȱ phylumȱ Bryozoaȱ withȱ theȱ discoveryȱ andȱ developmentȱ ofȱ bryostatinȱ fromȱ
unculturedȱEndobugulaȱ sertulaȱbacteriumȱ associatedȱwithȱ larvaeȱofȱBugulaȱneritina.ȱTheȱ ecologicalȱ




roleȱ ofȱ secondaryȱ metabolitesȱ inȱ defenceȱ andȱ evolution,ȱ chemicalȱ interactionsȱ betweenȱ toxicȱ
microalgaeȱandȱMediterraneanȱbenthicȱdiatoms,ȱasȱwellȱasȱdualȱ inductionȱofȱmicrobialȱsecondaryȱ
metabolitesȱ byȱ fungal/bacterialȱ coȬcultivation.ȱ Professorȱ Conxitaȱ Avilaȱ fromȱ theȱ Universityȱ ofȱ
BarcelonaȱexpandedȱtheȱtopicȱonȱchemicalȱecologyȱtoȱtheȱAntarcticȱregionȱbyȱdemonstratingȱtheȱhighȱ
biologicalȱandȱchemicalȱdiversityȱfoundȱinȱtheȱextremeȱandȱuniqueȱmarineȱenvironment.ȱThisȱwasȱ
complementedȱ byȱ theȱ oralȱ presentationsȱ onȱ theȱ isolationȱ andȱ bioactivityȱ screeningȱ ofȱ uniqueȱ

















ofȱmanyȱacademicȱgroups,ȱbutȱonlyȱaȱ fewȱPharmaȱ companiesȱhaveȱ takenȱ theȱplunge.ȱDr.ȱCarterȱ
highlightedȱ remarkableȱdevelopmentsȱandȱ successȱ storiesȱofȱMNPȱgoingȱ intoȱ theȱpharmaceuticalȱ
industrialȱpipeline.ȱProfessorȱKristianȱFogȱNielsenȱfromȱtheȱTechnicalȱUniversityȱofȱDenmarkȱopenedȱ




Thisȱ includedȱmetabolomicsȱ toolsȱutilisingȱ bothȱNMRȱ spectroscopyȱ andȱmassȱ spectrometryȱ thatȱ
couldȱbeȱfurtherȱvisualisedȱthroughȱmolecularȱnetworkingȱofȱtheȱmassȱfragmentationȱdata.ȱGenomeȱ
sequencingȱ techniquesȱwasȱ alsoȱ shownȱ toȱ evaluateȱ theȱpotentialȱofȱ isolatesȱ toȱproduceȱbioactiveȱ











ofȱ Icelandȱ onȱ theȱ applicationȱ ofȱnovelȱ enzymesȱ fromȱ thermophilicȱmicroorganismȱ inȱmacroalgalȱ
biorefineries.ȱTheȱsessionȱwasȱdominatedȱbyȱcollaborativeȱworkȱwithȱindustry.ȱTheȱsessionȱcoveredȱ
scaleȬupȱ productionȱ ofȱ smallȱmoleculesȱ inȱmicrobesȱ andȱ proteinȱ engineeringȱ ofȱ novelȱ enzymesȱ
throughȱsophisticatedȱsoftwareȱplatformsȱ toȱdevelopȱ fasterȱbiosyntheticȱ routesȱ forȱbioȬȱandȱ smallȱ










Theȱ finalȱdayȱofȱ theȱconferenceȱwasȱopenedȱwithȱaȱplenaryȱ lectureȱbyȱProfessorȱWilliamȱGerwickȱ
fromȱUniversityȱofȱCaliforniaȱSanȱDiego,ȱhighlightingȱhisȱworkȱonȱcyanobacteria.ȱProfessorȱGerwickȱ
introducedȱanȱ innovativeȱapproachȱ toȱdiscoverȱnewȱdrugȱ leadsȱwhichȱ involvesȱaȱ combinationȱofȱ
technologiesȱ i.e.,ȱ genomeȬbasedȱ information,ȱmassȱ spectrometryȬbasedȱMolecularȱNetworks,ȱ andȱ
syntheticȱmedicinalȱchemistry.ȱHeȱhasȱdescribedȱthisȱasȱaȱTopȱDownȱversusȱBottomȱUpȱapproach.ȱ
Forȱ theȱ sessionȱ onȱ biosynthesis,ȱ ProfessorȱAngeloȱ Fontanaȱ fromȱ theȱNationalȱ ResearchȱCouncilȱ ȱ

















Vanagtȱ fromȱ eCoastȱ Belgiumȱ introducedȱ theȱ topicȱ ofȱ theȱ Nagoyaȱ Protocolȱ andȱ explainedȱ theȱ
obligationsȱonȱscientistsȱtoȱensureȱtheyȱhaveȱlegalȱcertaintyȱoverȱtheȱmaterialsȱcollectedȱfromȱwithinȱ






aȱnumberȱofȱyearsȱworkingȱ inȱ theȱpharmaceuticalȱ industry.ȱThisȱ sessionȱ endedȱwithȱ aȱvigorousȱ
discussionȱ inȱwhichȱ someȱ pointsȱwereȱ clarifiedȱwhileȱ othersȱ raisedȱ furtherȱ discussionȱwithȱ theȱ
relevantȱpolicyȱadvisoryȱcommittees.ȱ
Theȱ conferenceȱ culminatedȱwithȱaȱplenaryȱ lectureȱbyȱ theȱPhytochemicalȱSocietyȱofȱEuropesȱ




assistȱ inȱ theȱ directedȱ searchȱ forȱ newȱ productsȱ andȱ processes;ȱ howȱ sophisticatedȱ analyticalȱ andȱ
bioinformaticȱ techniquesȱcanȱ speedȱ theȱprocessȱofȱdiscoveryȱandȱ finallyȱhowȱsuchȱmaterialsȱmayȱ ȱ
findȱ applicationsȱ inȱ aȱ rangeȱofȱ fieldsȱ fromȱpharmaceuticalsȱ throughȱ antifoulantsȱ toȱbiomedicallyȱ
importantȱmaterials.ȱ
Theȱ9thȱECMNPȱ inȱGlasgowȱwasȱsuccessfulȱandȱmetȱ itsȱobjectiveȱ toȱpromoteȱmarineȱnaturalȱ
productsȱresearchȱ toȱyoungerȱgenerationȱofȱscientistsȱwhoȱwillȱ leadȱ theȱ futureȱresearchȱ inȱmarineȱ














Spongesȱ areȱ amongȱ theȱ richestȱ sourcesȱ ofȱ bioactiveȱ naturalȱ productsȱ fromȱmarineȱ habitats.ȱ ȱ
Sinceȱ manyȱ spongesȱ harborȱ diverseȱ bacterialȱ communities,ȱ itȱ hasȱ longȱ beenȱ suspectedȱ thatȱmanyȱ ȱ
spongeȬderivedȱcompoundsȱareȱofȱmicrobialȱorigin.ȱForȱaȱdiverseȱrangeȱofȱcomplexȱpolyketidesȱ[1],ȱ
ribosomallyȱmodifiedȱ peptides,ȱ andȱ nonribosomalȱ peptidesȱ fromȱ theȱ spongeȱ Theonellaȱ swinhoei,ȱ
EntotheonellaȱbacteriaȱwereȱidentifiedȱasȱsourceȱusingȱmetagenomicȱandȱsingleȬbacterialȱanalysis.ȱ
Entotheonellaȱ belongȱ toȱ aȱ new,ȱ uncultivatedȱ candidateȱ phylumȱ termedȱ Tectomicrobiaȱ andȱ
exhibitȱaȱrichȱandȱvariableȱspecializedȱmetabolismȱinvolvingȱunusualȱbiosyntheticȱsteps.ȱFunctionalȱ
characterizationȱofȱ enzymesȱ suggestsȱ thatȱ Entotheonellaȱ spp.ȱofferȱ interestingȱbiotechnologicalȱ
opportunitiesȱinȱadditionȱtoȱtheirȱhighȱdrugȱdiscoveryȱpotential.ȱTheȱtalkȱpresentsȱmethodsȱtoȱstudyȱ
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Forȱ severalȱdecadesȱmarineȱnaturalȱproductsȱ (MNP)ȱhaveȱ servedȱasȱanȱ importantȱnewȱ sourceȱofȱ
chemicalȱdiversity.ȱInȱtheȱearlyȱdaysȱofȱMNPȱresearchȱtheȱpromiseȱwasȱthatȱtheȱoceansȱwouldȱbeȱtheȱ
nextȱgreatȱsourceȱofȱnewȱmedicinesreplacingȱmuchȱexploredȱterrestrialȱplantsȱandȱmicroorganisms.ȱ
TheȱscreeningȱofȱMNPȱ forȱpharmaceuticalȱdiscoveryȱbecameȱ theȱ focusȱofȱmanyȱacademicȱgroups,ȱ
howeverȱonlyȱaȱfewȱPharmaȱcompaniesȱtookȱtheȱplunge.ȱTheȱrateȱofȱdiscoveryȱofȱnewȱMNPȱcontinuesȱ
toȱ increaseȱonȱanȱannualȱbasisȱyieldingȱoverȱ1000ȱnewȱcompoundsȱperȱyear,ȱmostȱofȱwhichȱhaveȱ ȱ






















Theȱ uniqueȱ organismsȱ livingȱ inȱ theȱ worldsȱ oceansȱ areȱ anȱ inspiringȱ sourceȱ ofȱ newȱ
pharmaceuticalȱleads.ȱToȱdate,ȱsomeȱ13ȱdrugsȱofȱmarineȱderivationȱorȱinspirationȱhaveȱreachedȱtheȱ
clinicȱinȱtheȱUS,ȱEuropeȱorȱAsia,ȱandȱmanyȱmoreȱareȱonȱtheȱhorizon.ȱOurȱlaboratoryȱhasȱfocusedȱonȱ
theȱ bioactiveȱ metabolitesȱ availableȱ fromȱ marineȱ cyanobacteriaȱ andȱ algae,ȱ bothȱ ofȱ whichȱ areȱ
extraordinarilyȱ richȱ inȱ structurallyȱ diverseȱ naturalȱ products.ȱ Moreover,ȱ weȱ areȱ exploringȱ theȱ
integratedȱ useȱ ofȱ severalȱ differentȱ technologies,ȱ suchȱ asȱ genomeȬbasedȱ information,ȱ massȱ
spectrometryȬbasedȱ Molecularȱ Networks,ȱ andȱ syntheticȱ medicinalȱ chemistry,ȱ toȱ innovativelyȱ
discoverȱ andȱ developȱ newȱ drugȱ leadsȱ fromȱ theseȱ marineȱ organisms.ȱ Forȱ example,ȱ aȱ Curaçaoȱ
collectionȱ ofȱ aȱ tuftȬformingȱ cyanobacterium,ȱ Symplocaȱ sp.,ȱ possessedȱ anȱ extractȱ thatȱwasȱ highlyȱ





orthogonalȱ approachesȱ whichȱ includeȱ syntheticȱ organicȱ chemistry,ȱ genomeȱ sequencing,ȱ andȱ
metabolomics.ȱ Anotherȱ recentȱ projectȱ involvesȱ aȱ newȱ approachȱ thatȱ integratesȱ genomicȱ andȱ












aȱgraspingȱ forȱ theȱunderstandingȱofȱ theȱdynamicsȱofȱevolutionaryȱprocessesȱoccurringȱduringȱ theȱ
EarthȱperiodȱofȱEdiacaraȱuntilȱtoday.ȱFurthermore,ȱtheȱspeciesȱofȱthisȱphylumȱareȱrichȱandȱvaluableȱ
sourcesȱ forȱ bioprospecting,ȱ theȱ translationȱ ofȱ lifeȬscienceȱ discoveriesȱ intoȱ practicalȱ productsȱ orȱ
processesȱforȱtheȱbenefitȱofȱtheȱsociety.ȱBioprospecting:ȱTheȱfieldȱofȱbioprospectingȱofȱPoriferaȱmayȱ
beȱofȱtremendousȱpotentialȱbenefitȱforȱhumansȱfromȱtheȱappliedȱpointȱofȱview.ȱTakingȱintoȱaccountȱ
thatȱ theȱchemicalȱdiversityȱofȱ theȱnaturalȱbioactiveȱcompoundsȱobtainedȱ fromȱ theȱmarineȱbiotaȱ isȱ












polymerizeȱ alkoxideȱ substratesȱ toȱ silica.ȱ Silicaȱ isȱ anȱ importantȱ componentȱ ofȱmaterialsȱ suchȱ asȱ
bioactiveȱglassesȱandȱcompositesȱbasedȱonȱglasses,ȱceramicsȱandȱ(organic)ȱpolymers.ȱNewȱstrategiesȱ
forȱ theȱ structureȬdirectedȱ synthesisȱ ofȱ amorphousȱ silicaȱ (biosilica)ȱ canȱ nowȱ beȱ envisagedȱ [46].ȱ
Conclusion: Itȱ isȱ fortunateȱ that,ȱaccordingȱ toȱ theȱ fossilȱ records,ȱ theȱphylogeneticȱoldestȱmetazoanȱ
phylum,ȱ theȱ Poriferaȱ didȱ notȱ becomeȱ extinctȱ duringȱ theȱ lastȱ 800ȱ millionȱ years.ȱ Considerableȱ ȱ
impactȱinȱbiotechnologyȱcanȱbeȱexpectedȱfromȱstudiesȱonȱtheȱrecombinantȱpreparationȱofȱbioactive,ȱ










biofoulingȱprotectionȱ inȱmarineȱsponges:ȱAȱmodelȱ forȱ theȱdesignȱofȱnovelȱbiomimeticȱandȱbioȬinspiredȱ
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Theȱ biodiversityȱ ofȱ theȱMediterraneanȱ ecosystemȱ hostsȱ anȱ immenseȱ numberȱ ofȱ indigenousȱ
species,ȱasȱwellȱasȱorganismsȱthatȱhaveȱmigratedȱfromȱtheȱAtlanticȱOcean,ȱtheȱRedȱandȱtheȱBlackȱSeas.ȱ






weȱhaveȱdevelopedȱaȱhighȱ throughputȱ fingerprintingȱmethodologyȱbasedȱonȱ theȱ complementaryȱ
applicationȱofȱLCȬHRMSȬDADȱandȱ2DȱNMR.ȱTheȱpreliminaryȱ resultsȱofȱ thisȱ studyȱpointȱoutȱ theȱ
potentialȱforȱtheȱdirectȱscreeningȱofȱcrudeȱalgalȱextractsȱinȱorderȱtoȱdetectȱnewȱcompounds,ȱasȱwellȱasȱ




















combinatorialȱ chemistryȱ approachesȱ toȱ developȱ newȱ moleculesȱ haveȱ notȱ borneȱ fruitȱ toȱ novelȱ
pharmaceuticalsȱtoȱtheȱextentȱoriginallyȱenvisaged.ȱInȱrecentȱyears,ȱinterestȱinȱnaturalȱproductsȱhasȱ
increasedȱ particularlyȱ inȱ theȱ marineȱ environmentȱ asȱ manyȱ ofȱ theȱ terrestrialȱ nichesȱ haveȱ beenȱ
exhaustedȱorȱrenderedȱinefficientȱbyȱtheȱrediscoveryȱproblem.ȱInȱorderȱtoȱmaximizeȱtheȱchancesȱofȱ
developingȱnovelȱbioactivesȱforȱaȱvarietyȱofȱapplicationsȱ inȱtheȱfuture,ȱ itȱ isȱcriticalȱthatȱ innovativeȱ
approachesȱareȱconsidered.ȱForȱmanyȱofȱtheȱmarineȱphylaȱthatȱhaveȱbeenȱinvestigatedȱthereȱisȱsomeȱ
understandingȱofȱ theȱ rolesȱ thatȱnaturalȱproductsȱplay.ȱHowever,ȱ theȱpotentialȱ functionsȱofȱ smallȱ
moleculesȱ inȱotherȱphylaȱareȱ lessȱwellȱunderstood.ȱAȱ relativelyȱunderȬinvestigatedȱphylumȱ isȱ theȱ
Bryozoa;ȱstudiesȱonȱtheȱmoreȱabundant,ȱparticularlyȱfolioseȱspecies,ȱhaveȱshownȱthatȱbryozoansȱhaveȱ
goodȱpotentialȱasȱaȱsourceȱofȱnovelȱbioactiveȱcompounds.ȱHowever,ȱaȱlargeȱnumberȱofȱbryozoansȱareȱ
surfaceȬencrustingȱ speciesȱandȱareȱdifficultȱ toȱ study.ȱ Inȱ theseȱ cases,ȱwhereȱ thereȱ isȱ littleȱbiomassȱ
availableȱtoȱanalyze,ȱanȱalternativeȱapproachȱisȱtoȱinvestigateȱtheȱecologicalȱrelationshipsȱbetweenȱtheȱ
bryozoanȱ andȱ otherȱ organisms.ȱ Specialistȱ predatorsȱ (forȱ example,ȱ seaȱ slugs)ȱ thatȱ liveȱ inȱ closeȱ




beȱ expectedȱ toȱ overcomeȱ someȱ ofȱ theȱ issuesȱ ofȱ availabilityȱ andȱ scalingȱ typicallyȱ encounteredȱ inȱ
biotechnologyȱdevelopmentȱpipelines.ȱInȱtheȱfutureȱtheȱdevelopmentȱofȱcloseȱworkingȱrelationshipsȱ
betweenȱchemistsȱandȱmarineȱecologistsȱtoȱdevelopȱinnovativeȱapproachesȱisȱlikelyȱtoȱleadȱtoȱaȱdeeperȱ
understandingȱofȱ theȱ functionalȱroleȱofȱcompoundsȱ inȱ theȱmarineȱenvironment.ȱAȱmoreȱcompleteȱ
knowledgeȱ ofȱ ecologicalȱ relationshipsȱwillȱ guideȱ investigationȱ ofȱ relatedȱ organismsȱ thatȱmirrorȱ











environmentsȱ surroundingȱ Antarctica,ȱ alongȱwithȱ theirȱ evolutionaryȱ historyȱ andȱ theȱ abundantȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
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bioassayȬguidedȱ identificationȱ ofȱ naturalȱproductsȱ isȱ anȱ attractiveȱ strategyȱ toȱ generateȱ newȱ leadȱ
compoundsȱ inȱ aȱ numberȱ ofȱ indicationȱ areas.ȱWeȱ haveȱ recentlyȱ developedȱ aȱ numberȱ ofȱ inȱ vivo,ȱ





onȱ zebrafishȱ areȱ usefulȱ notȱ onlyȱ forȱ bioassayȬguidedȱ isolation,ȱ butȱ alsoȱ forȱ theȱ subsequentȱ
derivatizationȱofȱbioactiveȱnaturalȱproductsȱprioritizedȱforȱfurtherȱdevelopmentȱasȱdrugȱdiscoveryȱ
leads.ȱWithinȱ theȱEUȱmarineȱbiodiscoveryȱprojectȱPharmaSeaȱ(www.pharmaȬsea.eu),ȱ forȱexample,ȱ
zebrafishȬbasedȱ CNSȱ assaysȱ haveȱ beenȱ usedȱ toȱ screenȱ thousandsȱ ofȱ crudeȱ extractsȱ ofȱ marineȱ
















interpretationȱ isȱ fast.ȱHoweverȱ notȱ allȱnaturalȱproductsȱ ionizeȱwellȱ andȱ ifȱ combinedȱwithȱmanyȱ
stronglyȱ ionizingȱ compounds,ȱmediaȱ components,ȱ contaminantsȱ fromȱ filtersȱplasticȬwareȱ etc.ȱ theȱ
simpleȱtaskȱgetȱextremelyȱcomplicatedȱandȱtimeȬconsuming.ȱForȱthisȱ3ȱapproachesȱareȱused:ȱ ȱ
(i) Aȱmetabolomicsȱ approachȱwhereȱ 46ȱ replicatesȱ perȱ condition,ȱ alongȱwithȱ 46ȱ replicatesȱ ofȱ ȱ








byȱ autoȬMS/MSȱ (dataȱ dependentȱMS/MS),ȱ andȱ ifȱ combinedȱ ionȬtrapȱMSnȱ canȱ beȱ usedȱ forȱ
identificationȱofȱknownȱsubstructuresȱinȱlargerȱunknownȱstructures.ȱ
Forȱ dereplicationȱ fungalȱ extractsȱ weȱ haveȱ foundȱ aȱ combinationȱ ofȱ IIȱ andȱ IIIȱ toȱ suitȱ ourȱ










HSQMBCȬTOCSY,ȱ editedȬHSQMBC,ȱ etc.)ȱwillȱ beȱ shownȱ asȱ complementaryȱ toolsȱ ofȱ theȱ classicalȱ
experimentsȱ[13].ȱOnȱtheȱotherȱhand,ȱtheȱadvantagesȱtoȱcollapseȱtypicalȱprotonȱmultipletȱresonancesȱ
toȱsingletȱlinesȱwillȱbeȱhighlighted,ȱallowingȱanȱunprecedentedȱincreaseȱofȱsignalȱresolutionȱandȱanȱ
easyȱ chemicalȱ shiftȱdeterminationȱ andȱdifferentiation,ȱ evenȱ inȱ theȱ analysisȱ ofȱ highlyȱ overlappedȱ
regionsȱ andȱ complexȱmixturesȱ [4].ȱApplicationȱ ofȱ theseȱ pureȬshiftȱ techniquesȱ toȱ resolveȱ typicalȱ
chemicalȱ problemsȱ andȱ toȱ determineȱ NMRȱ parametersȱ willȱ beȱ discussed.ȱ Asȱ anȱ example,ȱ anȱ
improvedȱhomodecoupledȱvariantȱofȱtheȱADEQUATEȱexperimentȱhasȱbeenȱusefulȱtoȱresolveȱlongȬ































sugarȱ composition,ȱ sulfatationȱandȱotherȱmodificationsȱ theyȱareȱalsoȱ challengingȱasȱaȱbiorefineryȱ
feedstock.ȱ Aȱ numberȱ ofȱ processingȱ problemsȱ needȱ toȱ beȱ resolvedȱ inȱ orderȱ toȱmakeȱ aȱmarineȱ
biorefineryȱanȱeconomicallyȱfeasibleȱoption.ȱMatisȱisȱdevelopingȱenzymesȱandȱorganismsȱforȱuseȱinȱ
emergingȱ macroalgalȱ biorefineriesȱ withȱ aȱ specialȱ focusȱ onȱ bioconversionȱ ofȱ Brownȱ algaeȱ
polysaccharides.ȱThisȱincludesȱenzymesȱforȱdegradingȱtheȱpolysaccharides,ȱalginateȱandȱlaminarin,ȱ
toȱ fermentableȱmonoȱsugars,ȱenzymesȱ forȱuseȱasȱaidsȱ inȱ fractionationȱofȱmacroalgalȱbiomassȱandȱ
enzymesȱ forȱmodificationȱorȱ conversionȱofȱpolysaccharidesȱ toȱ addedȱvalueȱderivatives.ȱMatisȱ is,ȱ
furthermore,ȱinvolvedȱinȱdevelopingȱrobustȱthermophilicȱmicroorganismȱforȱuseȱasȱcellȱfactoriesȱinȱ
macroalgalȱ biorefineries.ȱ Inȱ thisȱworkȱMatisȱ looksȱ somewhatȱ beyondȱ currentȱmarketsȱ towardsȱ






















Phytoplanktonȱ isȱ anȱ essentialȱ biologicalȱ componentȱ ofȱmarineȱ environment.ȱ Theȱ groupȱ isȱ
composedȱ ofȱ photosyntheticȱmicroorganismsȱ thatȱ areȱ centralȱ toȱ ecologicalȱ andȱ biogeochemicalȱ
functions.ȱAsȱprimaryȱproducers,ȱtheseȱsingleȬcelledȱorganismsȱprovideȱnourishmentȱtoȱmanyȱmarineȱ
speciesȱandȱareȱalsoȱmajorȱdriversȱinȱtheȱcyclingȱofȱelements.ȱCarbonȱuptakeȱbyȱphytoplankton,ȱandȱ
itsȱexportȱasȱorganicȱmatterȱ toȱ theȱoceanȱ interiorȱ (aȱmechanismȱknownȱasȱ theȱbiologicalȱpump)ȱ









solved.ȱ Thus,ȱ despiteȱ theȱ centralȱ roleȱ inȱmarineȱ habitatsȱ andȱ theȱ fascinatingȱ chemistryȱ ofȱ theirȱ
secondaryȱmetabolites,ȱourȱknowledgeȱofȱtheȱbiosyntheticȱprocessȱinȱtheseȱprotistsȱisȱstillȱatȱanȱearlyȱ
stage,ȱprovidingȱuniqueȱopportunitiesȱtoȱmakeȱnewȱandȱexcitingȱdiscoveries.ȱStartingȱfromȱtheȱstudyȱ



























againstȱ clinicalȱpathogensȱ suchȱasȱSalmonellaȱ entericaȱ serotypeȱTyphimurium,ȱmethicillinȬresistantȱ
Staphylococcusȱaureusȱ(MRSA),ȱandȱClostridiumȱdifficile;ȱthreeȱmajorȱgroupsȱofȱmicroorganismsȱwithȱ
antibacterialȱ activity,ȱ sporeȱ formingȱ Bacillus,ȱ Streptomycesȱ andȱ Pseudovibrioȱ speciesȱ haveȱ beenȱ
identified.ȱOurȱstrategyȱhasȱinvolvedȱtheȱsequencingȱandȱannotationȱofȱtheȱgenomesȱofȱtheseȱbioactiveȱ
strains,ȱandȱtheȱsubsequentȱanalysesȱforȱgeneȱclustersȱencodingȱpotentialȱnovelȱbioactiveȱcompoundsȱ
usingȱ theȱwebȱ serverȱAntiSMASH.ȱUsingȱ thisȱapproachȱweȱhaveȱ identifiedȱSubtilomycinȱaȱnovelȱ
lantibioticȱproducedȱbyȱBacillusȱstrainȱMMA7,ȱwhileȱgenomeȱminingȱofȱ12ȱPseudovibrioȱspeciesȱhasȱ
resultedȱinȱtheȱidentificationȱofȱtropodithieticȱacidȱ(TDA)ȱandȱotherȱpotentiallyȱnovelȱsmallȱmolecules.ȱ



















ofȱ theȱ Nagoyaȱ Protocolȱ isȱ toȱ setȱ anȱ international,ȱ legallyȱ bindingȱ frameworkȱ toȱ promoteȱ theȱ
implementationȱofȱtheȱABSȱconceptȱinȱtheȱfuture.ȱTheȱProtocolȱaimsȱatȱestablishingȱrulesȱdeterminingȱ
x howȱ researchersȱ andȱ companiesȱwhoȱutilizeȱgeneticȱ resourcesȱ and/orȱ traditionalȱknowledgeȱ
associatedȱwithȱgeneticȱresourcesȱwillȱobtainȱaccessȱtoȱthemȱ(Access),ȱ
x howȱbenefitsȱarisingȱfromȱsuchȱutilizationȱwillȱbeȱsharedȱ(BenefitȬsharing),ȱandȱ
x whichȱmeasuresȱwillȱneedȱ toȱbeȱ takenȱ toȱensureȱ thatȱusersȱ respectȱ theȱABSȱmeasuresȱofȱ theȱ
countryȱprovidingȱtheȱgeneticȱresourcesȱandȱassociatedȱtraditionalȱknowledgeȱ(Compliance).ȱ
Furthermore,ȱ theȱ presentationȱ willȱ giveȱ anȱ overviewȱ ofȱ theȱ newȱ EUȱ ABSȱ Regulationȱ













toȱ clearlyȱmanageȱ theȱ accessȱ andȱ benefitȱ sharingȱ toȱ theseȱ geneticȱ resources,ȱ andȱ theȱ transferȱ ofȱ
relevantȱ technology,ȱweȱhaveȱseenȱ thatȱwrongȱexpectationsȱaboutȱ theȱpotentialȱeconomicȱreturns,ȱ
emergingȱprotectiveȱlegislationȱinȱsomeȱcountries,ȱandȱtheȱabsenceȱofȱclearȱauthoritiesȱtoȱgrantȱaccess,ȱ
determinedȱ theȱ introductionȱ ofȱ voluntaryȱ guidelinesȱ toȱ assistȱ theȱ efficientȱ managementȱ ofȱ
exploitationȱofȱABSȱ thatȱwereȱ reinforcedȱmoreȱ recentlyȱwithȱ theȱNagoyaȱprotocol.ȱWhereasȱ thisȱ
protocolȱaimsȱatȱprovidingȱaȱlegalȱframeworkȱforȱprovidersȱandȱusersȱofȱgeneticȱresources,ȱincludingȱ
aȱ proposedȱ infrastructureȱ toȱ trackȱ materialsȱ andȱ agreements,ȱ itsȱ conceptualȱ andȱ practicalȱ
implementationȱisȱbecomingȱreallyȱchallengingȱinȱmanyȱcountriesȱandȱhasȱsetȱupȱtheȱalarmȱforȱusersȱ
bothȱinȱtheȱacademicȱandȱindustryȱcommunities.ȱTheȱimplicationsȱofȱthisȱnewȱpolicyȱandȱlegislationȱ
onȱ naturalȱproductȱ researchȱwillȱ beȱdiscussedȱ fromȱ theȱperspectiveȱ ofȱ bothȱ communities.ȱTheseȱ

























isosarcophytoxideȱ andȱ polyhydroxylatedȱ steroids).ȱ Theȱ newȱ compoundsȱ belongȱ toȱ theȱ classȱ ofȱ
cembraneȱditerpenesȱ(1),ȱsecogorgosterolsȱ(2),ȱmoreȱunusualȱtetracyclicȱandȱpentacyclicȱditerpenesȱ
(35).ȱTheȱdefensiveȱroleȱofȱtheȱisolatedȱcompoundsȱcouldȱbeȱdemonstratedȱbyȱfeedingȱdeterrenceȱ
assaysȱusingȱ theȱ tropicalȱpufferfishȱCanthigasterȱ solandriȱ asȱ predator.ȱVLCȱ fractionsȱ ofȱ theȱ crudeȱ
extractȱwereȱdeterrentȱ atȱ levelsȱ belowȱnaturalȱ concentrations.ȱCompoundȱ 3ȱ exhibitedȱ significantȱ
deterrenceȱatȱ0.5%ȱofȱdryȱmassȱandȱthusȱisȱsuggestedȱtoȱplayȱanȱimportantȱroleȱinȱchemicalȱdefenseȱ










aȱ fewȱ studiesȱ identifiedȱ theȱ chemicalȱ structureȱ ofȱ compoundsȱ involvedȱ inȱ larvalȱ settlementȱ andȱ




Experimentsȱ testingȱ theȱ involvementȱ ofȱ CCAȱ biofilms,ȱ asȱ wellȱ asȱ biofilmsȱ fromȱ inertȱ surfacesȱ ȱ
(e.g.,ȱ tiles,ȱ bleachedȱ CCA),ȱ revealedȱ thatȱ biofilmsȱ onȱHydrolithionȱ andȱ biofilmsȱ onȱ certainȱ inertȱ ȱ
surfacesȱmoreȱ thanȱ threeȱweeksȱ oldȱ repeatedlyȱ inducedȱ settlementȱ inȱ L.ȱ purpureaȱ andȱAcroporaȱ ȱ
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larvae.ȱ Continuedȱ studiesȱ leadȱ alsoȱ toȱ theȱ isolationȱ ofȱ twoȱ settlementȬinducingȱ bacteriaȱ (bothȱ












Severalȱ speciesȱofȱmicroalgaeȱownȱaȱwellȬdevelopedȱ specializedȱmetabolomeȱyieldingȱ toȱ theȱ




humans.ȱ Theirȱ efflorescenceȱ hasȱ becomeȱ aȱ realȱ concernȱ inȱ regardȱ toȱ publicȱ healthȱ andȱ severalȱ
toxicologicalȱstudiesȱonȱtheȱmajorȱtoxinsȱ(ovatoxins)ȱhaveȱbeenȱcarriedȱout.ȱOnȱtheȱotherȱhand,ȱtheirȱ
effectsȱonȱtheȱMediterraneanȱbenthicȱcommunityȱhaveȱnotȱbeenȱassessedȱyet.ȱInȱthisȱstudyȱweȱproposeȱ
toȱ investigateȱ theȱ chemicalȱmediationȱ involvedȱbetweenȱOstreopsisȱ cf.ȱ ovataȱandȱ aȱMediterraneanȱ













Theȱ Irishȱ coastlineȱ isȱ approximatelyȱ 7500ȱ kmȱ longȱ representingȱ oneȱ ofȱ theȱmostȱ biodiverseȱ ȱ













separatelyȱ inȱorganicȱ solventsȱ followedȱbyȱpurificationȱandȱ isolationȱofȱsecondaryȱmetabolitesȱbyȱ














orȱmoreȱ differentȱmicroorganismsȱ helpsȱ toȱmimicȱ complexȱmicrobialȱ naturalȱ communities.ȱ Theȱ
competitionȱduringȱcoȬcultivationȱ inȱmostȱcasesȱ leadȱ toȱanȱenhancedȱproductionȱofȱconstitutivelyȱ
presentȱcompounds,ȱorȱtoȱanȱinductionȱofȱcrypticȱcompoundsȱthatȱareȱnotȱdetectedȱinȱaxenicȱculturesȱ


















EukAȱandȱEukBȱ [1]ȱ followedȱbyȱsequencing,ȱBLASTȱanalysesȱandȱphylogeneticȱ treeȬbuilding.ȱAllȱ
sedimentȱisolatesȱrecruitedȱtoȱtheȱgenusȱCladosporiumȱandȱareȱcloselyȱrelatedȱtoȱsequencesȱderivedȱ
fromȱdeepȬseaȱorȱhypersalineȱenvironments.ȱSpongeȱderivedȱisolatesȱareȱcloselyȱrelatedȱtoȱtheȱgeneraȱ
Ascomycete,ȱCadophoraȱandȱGeomyces.ȱPhylogeneticȱanalysesȱsuggestȱ theseȱ isolatesȱmayȱbeȱ trueȱ
marineȱ fungi.ȱAllȱ fungalȱ isolatesȱwereȱ testedȱ forȱantibacterialȱactivitiesȱagainstȱ clinicallyȱ relevantȱ
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Gramȱ positiveȱ andȱ Gramȱ negativeȱ testȱ strains.ȱ Althoughȱ littleȱ ifȱ anyȱ antibacterialȱ activityȱwasȱ


















amplifyȱ theȱproductionȱofȱparticularȱmetabolitesȱaddsȱ toȱ theirȱpotentialȱ inȱ theȱdiscoveryȱofȱnovelȱ
bioactiveȱcompounds.ȱInȱthisȱstudyȱtheȱROVȱHollandȱIȱwasȱusedȱtoȱcollectȱsamplesȱofȱtheȱspongeȱ
StellettaȱnormaniȱoffȱtheȱwestȱcoastȱofȱIrelandȱfromȱaȱdepthȱofȱ751ȱm.ȱElevenȱdeepȱseaȱspongeȱassociatedȱ




silencedȱorȱattenuatedȱgeneȱclustersȱ inȱ theȱ fungi,ȱwereȱemployed.ȱEachȱofȱ theȱfungalȱstrainsȱwereȱ
exposedȱ toȱ twoȱ suchȱ epigeneticȱmodifiers,ȱnamelyȱ sodiumȱbutyrateȱandȱ5Ȭazacytidine,ȱ inhibitingȱ















organisms.ȱAntarcticaȱ isȱ theȱ oneȱ ofȱ theȱmostȱ extraordinaryȱ placesȱ onȱ Earthȱ andȱ exhibitsȱmanyȱ
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distinctiveȱ features.ȱ Itȱ isȱEarthsȱsouthernmostȱcontinentȱandȱ itȱ isȱ theȱcoldest,ȱdriest,ȱandȱwindiestȱ
placeȱonȱtheȱplanet.ȱThus,ȱAntarcticaȱhidesȱorganisms,ȱwhichȱhaveȱevolvedȱuniqueȱcharacteristicsȱtoȱ
faceȱ theseȱharshȱenvironmentalȱconditions.ȱ Inȱparticular,ȱAntarcticȱmicroorganismsȱareȱknownȱ toȱ
produceȱnovelȱsecondaryȱmetabolitesȱthatȱareȱvaluableȱinȱaȱrangeȱofȱapplications.ȱHerein,ȱweȱreportȱ
onȱtheȱdevelopmentȱofȱaȱsixȬstepȱbiodiscoveryȱpipelineȱstartingȱwithȱtheȱcollectionȱofȱenvironmentalȱ
samplesȱ andȱ isolationȱ ofȱ novelȱ bacteria,ȱ toȱ theȱ chemicalȱ identificationȱ ofȱ theȱ bioȬassayȱ guidedȱ
purificationȱofȱcompoundsȱwithȱantimicrobialȱandȱantibiofilmȱactivities.ȱAntarcticȱsubȬseaȱsedimentsȱ
wereȱusedȱtoȱisolateȱmoreȱ1000ȱbacteria.ȱTheȱnovelȱisolatesȱwereȱsubjectedȱtoȱprimaryȱscreeningȱtoȱ
determineȱ theirȱ bioactivityȱ againstȱ aȱ selectedȱ panelȱ ofȱ humanȱ pathogensȱ (Staphylococcusȱ aureus,ȱ

















marineȱprokaryotesȱofferȱ aȱ sourceȱofȱ safe,ȱbiocompatible,ȱbiodegradableȱ andȱvaluableȱ renewableȱ
productsȱespeciallyȱcarbohydrateȱpolymers.ȱDeepȬseaȱmarineȱbacteriaȱhaveȱbeenȱshownȱtoȱproduceȱ
exopolysaccharidesȱ (EPS)ȱ withȱ unusualȱ structureȱ andȱ havingȱ glycosaminoglycanȱ (GAG)Ȭlikeȱ
biologicalȱactivities;ȱinȱparticular,ȱsomeȱofȱtheseȱEPSȱareȱnaturallyȱsulfated;ȱthisȱisȱveryȱrareȱwithinȱ
theȱprokaryoteȱdomain.ȱDataȱonȱthreeȱEPSȬproducingȱbacteriaȱisolatedȱfromȱdeepȬseaȱhabitatsȱwillȱbeȱ






















assayȱ revealedȱ thatȱ treatedȱ cellsȱ showedȱ shrinkageȱofȱ cellȱnucleus,ȱ fragmentationȱandȱ chromatinȱ




cellsȱ inȱ theȱearlyȱhoursȱofȱ treatment.ȱOurȱ resultȱshowedȱ thatȱStreptomycesȱsp.ȱMCCBȱ248ȱ isolatedȱ ȱ








Threeȱ relatedȱ naturalȱ products,ȱ theȱ honaucinsȱ AC,ȱwereȱ isolatedȱ fromȱ aȱ cyanobacteriumȱ
overgrowingȱ aȱ coralȱ reefȱ inȱ Hawaii.ȱ Subsequentȱ biologicalȱ investigationsȱ revealedȱ thatȱ theseȱ
moleculesȱ inhibitȱbothȱprokaryoticȱquorumȱ sensingȱandȱeukaryoticȱ inflammation.ȱTheȱhonaucinsȱ
wereȱoriginallyȱ identifiedȱasȱmoleculesȱofȱ interestȱ inȱanȱ inȱvitroȱassayȱ thatȱquantifiedȱ itsȱabilityȱ toȱ





suggestedȱ thatȱ honaucinȱ Aȱ isȱ anȱ activatorȱ ofȱ aȱ pathwayȱ whichȱ resultsȱ inȱ theȱ transcriptionȱ ofȱ
cytoprotectiveȱgenes.ȱThisȱsignalingȱpathwayȱhasȱrecentlyȱdrawnȱinterestȱforȱitsȱpotentialȱapplicationȱ















cf.ȱ ovataȱ inȱ theȱ Mediterraneanȱ area.ȱ Thanksȱ toȱ developmentȱ ofȱ aȱ liquidȱ chromatographyȬhighȱ
resolutionȱmassȱspectrometryȱ(LCȬHRMS)ȱmethod,ȱweȱhaveȱcharacterizedȱO.ȱcf.ȱovataȱasȱaȱproducerȱ








servesȱ theȱdoubleȱpurposeȱofȱdemonstratingȱ theȱpresenceȱofȱpalytoxinsȱ inȱhomeȱmarineȱ aquariaȱ
involvedȱinȱseveralȱinhalatoryȱpoisoningsȱandȱofȱcorrelatingȱtheȱsymptomsȱshownȱbyȱpatientsȱwhileȱ
handlingȱPalythoaȱspp.ȱinȱhomeȱaquariaȱwithȱthoseȱreportedȱforȱOstreopsisȬrelatedȱpoisonings.ȱFromȱ
theȱ chemicalȱ andȱ symptomatologicalȱ dataȱ itȱ isȱ reasonableȱ toȱ holdȱ palytoxinsȱ responsibleȱ forȱ
respiratoryȱdisordersȱfollowingȱinhalation.ȱAlthoughȱtheȱexactȱmechanismȱthroughȱwhichȱpalytoxinȱ
congenersȱ fromȱ Palythoaȱ spp.ȱ andȱ Ostreopsisȱ spp.ȱ exertȱ toxicityȱ byȱ inhalationȱ isȱ stillȱ unknown,ȱ ȱ










However,ȱbloomsȱofȱ ichthyotoxicȱ (fishkilling)ȱharmfulȱmicroalgaeȱareȱaȱrecurringȱphenomenonȱ inȱ
coastalȱmarineȱwatersȱwithȱsomeȱtimesȱhugeȱimpactsȱonȱwildȱfishȱstocksȱasȱwellȱasȱcagedȱfish.ȱThisȱ
hasȱ detrimentalȱ consequencesȱ forȱ theȱ implicatedȱ fishȱ farmers,ȱ inȱ additionȱ toȱ recreationalȱ andȱ
commercialȱfishing.ȱThisȱpaperȱwillȱdescribeȱresultsȱobtainedȱinȱtheȱcollaborativeȱDanishȱStrategicȱ
Researchȱproject:ȱHABFISHHarmfulȱalgaeȱandȱfishȱkills.ȱOurȱinitialȱeffortsȱhaveȱbeenȱdirectedȱ







Furthermore,ȱ 13Cȱ feedingȱ studiesȱ showedȱ thatȱoleamidesȱ areȱnotȱ trueȱP.ȱ parvumȱmetabolites,ȱbutȱ
insteadȱcontaminantsȱderivedȱfromȱplasticsȱduringȱsampleȱpurificationȱ[1].ȱExcitingly,ȱweȱfoundȱthatȱ
differentȱ strainsȱ ofȱ P.ȱ parvumȱ produceȱ atȱ leastȱ toȱ typesȱ ofȱ prymnesinȬlikeȱmolecules.ȱOneȱ strainȱ
produceȱprymnesinȱ1ȱ&ȱ2,ȱwhereasȱseveralȱScandinavianȱstrainsȱproduceȱaȱnovelȱtypeȱofȱprymnesins.ȱ
Cultivationȱ ofȱ >100ȱ Lȱ ofȱ algalȱ mediumȱ hasȱ allowedȱ usȱ toȱ isolateȱ enoughȱmaterialȱ ofȱ aȱ novelȱ
prymnesinȬlikeȱmolecule,ȱincludingȱaȱ13Cȱenrichedȱversion.ȱThisȱpaperȱwillȱreportȱourȱeffortsȱtowardsȱ
















Geodiamolidesȱ areȱ depsipeptidesȱ fromȱmarineȱ spongesȱ thatȱ disruptȱmicrofilamentsȱ ofȱ seaȱ
urchinȱeggsȱandȱhumanȱbreastȱcancerȱcellȱlines.ȱGeodiamolideȬHȱwasȱfurtherȱtestedȱinȱbreastȱcancerȱ
cellsȱculturesȱinȱthreeȬdimentionalȱenvironment,ȱshowingȱstrongerȱeffectȱonȱtheȱaggressiveȱHs578Tȱ
cells,ȱ inhibitingȱ migrationȱ andȱ invasion,ȱ andȱ reversingȱ itsȱ malignantȱ phenotypeȱ toȱ polarizedȱ
spheroidȬlikeȱstructures.ȱTheȱcellȱdeathȱpathwaysȱinducedȱbyȱtheȱgeodiamolidesȱinȱtheȱcancerȱcells,ȱ






wasȱmeasuredȱbyȱ theȱactivityȱofȱ twoȱproteases,ȱwhileȱapoptosisȱwasȱmeasuredȱbyȱ theȱcaspaseȬ3/7ȱ
activitiesȱ(PromegaȱApoToxȬGloȱTriplexȱAssay).ȱInȱthisȱassay,ȱtheȱgeodiamolidesȱdidȱnotȱreduceȱ
theȱviabilityȱ inȱ theȱ4T1ȱ cells,ȱorȱ increasedȱmembraneȱpermeability,ȱbutȱactivatedȱ theȱ caspaseȬ3/7.ȱ ȱ
Inȱ A431ȱ cells,ȱ onlyȱ theȱ geodiamolideȬAȱ inducedȱ aȱ decreaseȱ theȱ viability,ȱ confirmingȱ theȱMTTȱ ȱ
results.ȱ Additionally,ȱ geodiamolideȬAȱ activatedȱ theȱ caspaseȬ3/7.ȱ Theseȱ resultsȱ indicateȱ thatȱ theȱ
geodiamolidesȬAȱandȱHȱmayȱhaveȱdifferentȱeffectsȱinȱtheseȱcellȱlineages,ȱbutȱactivatedȱtheȱapoptoticȱ
pathwayȱ inȱ both.ȱ Theȱ humanȱ cancerȱ cellsȱ lineageȱwasȱmoreȱ susceptibleȱ toȱ theȱ treatmentȱwithȱ
geodiamolideȬAȱthanȱtheȱmurineȱcells,ȱwhatȱwasȱalsoȱobservedȱinȱpreviousȱstudies,ȱreinforcingȱtheȱ




















cytoprotectionȱ againstȱ oxidativeȱ stressȱusingȱH2O2ȱ asȱ stressorȱ inȱprimaryȱnormalȱhumanȱdermalȱ
fibroblastsȱ(NHDF),ȱsoȱasȱtoȱinvestigateȱtheȱpotentialȱapplicationsȱofȱNannoGȱinȱcosmetics.ȱInȱorderȱ
toȱgainȱ anȱ insightȱ intoȱ theȱmolecularȱmechanismsȱofȱNannoGȱbioactivity,ȱweȱ employedȱaȱnewlyȱ
developedȱRTȬqPCRȱplatformȱforȱstudyingȱtranscriptȱaccumulationȱforȱanȱarrayȱofȱgenesȱ(moreȱthanȱ









observed,ȱ underȱ oxidativeȱ stress,ȱ uponȱ treatmentȱ withȱ NannoG.ȱ Theseȱ findingsȱ indicateȱ thatȱ ȱ
N.ȱgaditanaȱextractsȱpossessȱstrongȱantioxidantȱpropertiesȱandȱprovideȱnewȱinsightsȱintoȱtheȱbeneficialȱ

























andȱ purificationȱ ofȱ newȱ naturalȱ products.ȱ Theȱ applicationȱ ofȱ thisȱ methodologyȱ withinȱ theȱ
SeaBioTech*ȱprojectȱshallȱbeȱpresented.ȱ


















derivedȱfractionsȱandȱpureȱmoleculesȱagainstȱ theȱHCTȬ116ȱ tumorȱcellȱ line.ȱForȱ theȱ targetȬdirectedȱ
approach,ȱaȱfunctionalȱchromatographyȱprotocol,ȱaȱprocessȱofȱreverseȱaffinityȱchromatography,ȱwasȱ
appliedȱ toȱ collectȱ compoundsȱ thatȱ boundȱ toȱ survivin,ȱ anȱ inhibitorȱ ofȱ apoptosisȱ protein.ȱ Briefly,ȱ
recombinantlyȱ expressedȱ humanȱ survivinȱwasȱ covalentlyȱ linkedȱ toȱ aȱ resin,ȱwhich,ȱ inȱ turn,ȱwasȱ
incubatedȱwithȱtheȱextract.ȱUnboundȱcompoundsȱwereȱwashedȱoffȱandȱsurvivinȱwasȱdenaturedȱwithȱ
ethanolȱtoȱrecoverȱtheȱretainedȱmaterial.ȱTheȱethanolicȱextractȱwasȱthenȱanalyzedȱbyȱLCȬHRMSȱandȱ





massesȱ forȱ36ȱcompounds,ȱwhileȱ theȱmaterialȱelutedȱ fromȱresinȱcontainedȱ2ȱmasses,ȱ522.3038ȱandȱ



















Hereȱ weȱ haveȱ generatedȱ molecularȱ networksȱ forȱ severalȱ biotechnologicallyȱ valuableȱ strainsȱ
(includingȱ Micromonospora,ȱ Streptomyces,ȱ Vibrioȱ splendidusȱ andȱ Rhodococcusȱ sp.)ȱ isolatedȱ fromȱ
understudiedȱmarineȱ environmentsȱ (Antarctic,ȱ Scotland,ȱMediterraneanȱ sponges)ȱ someȱ ofȱwhichȱ
haveȱdraftȱgenomeȱsequencesȱavailable.ȱTheȱnetworksȱwereȱpopulatedȱwithȱstandardsȱ thatȱaidȱ inȱ
chemicalȱidentification.ȱThisȱhasȱallowedȱidentificationȱofȱpreviouslyȱisolatedȱsecondaryȱmetabolitesȱ
(avoidingȱ redundantȱ chemicalȱ purification)ȱ andȱ theȱ discoveryȱ ofȱ potentiallyȱ novelȱ secondaryȱ
metabolites.ȱSelectȱnodesȱhaveȱtheȱpotentialȱtoȱbeȱlinkedȱtoȱgenomeȱsequencingȱdataȱinȱanȱeffortȱtoȱ
identifyȱ theȱassociatedȱbiosyntheticȱpathwaysȱandȱ facilitateȱstructureȱpredictions.ȱCombiningȱnewȱ
















Cyanobacteriaȱ produceȱ aȱ largeȱ arrayȱ ofȱ bioactiveȱ compounds,ȱ someȱ ofȱwhichȱ areȱ toxicȱ toȱ












areȱ transcribedȱunderȱ routineȱ laboratoryȱ conditions.ȱ Furthermore,ȱLCȬMSȱ analysisȱ coupledȱwithȱ
molecularȱ networking,ȱ aȱmassȱ spectrometricȱ toolȱ thatȱ clustersȱmetabolitesȱwithȱ similarȱMS/MSȱ
fragmentationȱpatternsȱ[2],ȱwasȱusedȱtoȱsearchȱforȱnovelȱorȱotherwiseȱinterestingȱmetabolitesȱinȱcrudeȱ
extractsȱofȱourȱisolates.ȱOurȱresultsȱrevealedȱanȱuntappedȱchemodiversityȱinȱmarineȱcyanobacterialȱ
isolatesȱ fromȱ theȱ temperateȱ regionȱ ofȱ Portugalȱ andȱ validateȱ theȱ LCȬMSȱ analysesȱ coupledȱwithȱ
molecularȱnetworkingȱasȱaȱpowerfulȱtoolȱforȱtheirȱdiscoveryȱ[3].ȱ
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fromȱ traditionalȱforwardȱapproachȱbasedȱonȱbioactivity,ȱcolorȱorȱchemicalȱpropertyȱ trackingȱ toȱ
genomeȬdrivenȱ reverseȱ strategyȱ includingȱ compoundsȱ structureȱ andȱ propertiesȱ prediction,ȱ
OSMACȱ (oneȱ strainȱmanyȱ compounds),ȱ promoterȱ strengthening,ȱ regulatoryȱ geneȱmanipulation,ȱ
heterologousȱexpression,ȱetc.ȱ Inȱ thisȱreport,ȱweȱpresentȱnaturalȱproductsȱdiscoveryȱ fromȱaȱmarineȱ
actinomyceteȱusingȱtheȱreverseȱstrategyȱtogetherȱwithȱtheȱforwardȱapproach,ȱwhichȱresultedȱatȱ
leastȱ 5ȱ kindsȱ ofȱ compounds.ȱ Streptomycesȱ qinglanensisȱ 172,205ȱ isȱ aȱ novelȱ speciesȱ isolatedȱ fromȱ aȱ
mangroveȱsoilȱsampleȱinȱHainan,ȱChina.ȱItsȱgenomeȱsizeȱisȱaboutȱ7.2ȱM.ȱTwentyȱoneȱgeneȱclustersȱ ȱ
forȱsecondaryȱmetabolitesȱbiosynthesisȱwereȱpredictedȱbyȱantiSMASHȱandȱ functionalȱgenesȱwereȱ
annotated.ȱ Employingȱ theȱ reverseȱ strategy,ȱ guidedȱ byȱ theȱ geneȱ clusterȱ prediction,ȱ threeȱ
compoundsȱofȱenterocin,ȱectoineȱandȱ lysolipinȱwereȱdetectedȱbyȱLCȬMSȱafterȱOSMAC.ȱEnterocinȱ
whichȱwasȱ theȱdominantȱcompoundȱofȱstrainȱ172,205ȱwasȱconfirmedȱbyȱcompoundȱ isolationȱandȱ
NMRȱ characterization.ȱ Deletionȱ ofȱ theȱ geneȱ clusterȱ responsibleȱ forȱ biosynthesisȱ ofȱ enterocinȱ
improvedȱ theȱ detectionȱ andȱ isolationȱ ofȱ theȱ otherȱ lowȱ contentȱ compounds.ȱWithȱ theȱ forwardȱ
approachȱ basedȱ onȱ bioactivityȱ screeningȱ andȱ highȬresolutionȱMSȱ databaseȱ searching,ȱ twoȱ otherȱ
compoundsȱPreQ0ȱbaseȱandȱcoproporphyrinȱ IIIȱwereȱ identifiedȱbyȱLCȬMSȱorȱNMR.ȱFurthermore,ȱ
ȱ theȱ isolatedȱ compoundsȱ enterocinȱ andȱ PreQ0ȱ wereȱ subjectedȱ toȱ bioactivityȱ screeningȱ suchȱ asȱ












Cyclicȱ peptidesȱ holdȱ aȱ greatȱ promiseȱ asȱ potentialȱ therapeuticsȱ forȱ aȱ rangeȱ ofȱ diseasesȱ [1].ȱ ȱ
Oneȱ classȱofȱpeptides,ȱ theȱ cyanobactins,ȱoriginatingȱ fromȱmarineȱ cyanobacteriaȱareȱ characterizedȱ ȱ
byȱ theȱ incorporationȱ ofȱ heterocycles,ȱ DȬstereocentresȱ andȱ possiblyȱ OȬprenylatedȱ residuesȱ [28].ȱ ȱ
Oneȱpotentialȱ therapeuticȱapplicationȱ isȱ theȱ inhibitionȱofȱ theȱdrugȱeffluxȱpumpȱ inȱcancerȱcellsȱ[9].ȱ
Generatingȱ analoguesȱ ofȱ theseȱ compoundsȱmayȱ improveȱ theirȱ therapeuticȱ utility.ȱ Thisȱ rangeȱ ofȱ
compoundsȱ cannotȱpresentlyȱbeȱmadeȱbyȱ chemicalȱ synthesis,ȱbutȱbiosyntheticallyȱ throughȱgeneticȱ
engineering,ȱmilligramȱquantitiesȱofȱtheseȱmodifiedȱpeptidesȱhaveȱbeingȱsuccessfullyȱproducedȱ[10].ȱ






purificationȱ stepsȱ followedȱbyȱLCȬICPȬMSȱquantification,ȱusingȱESMSȱ forȱ identificationȱpurposesȱ
only,ȱsinceȱnoȱpureȱcompoundsȱareȱavailableȱforȱuseȱasȱstandards.ȱTheȱpurposeȱwasȱtoȱconfirmȱthatȱ
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unprecedentedȱ carbonȱ skeleton.ȱ Theirȱ detailedȱ stereostructuralȱ characterizationȱ wasȱ basedȱ onȱ
extensiveȱspectroscopicȱandȱcomputationalȱanalyses,ȱincludingȱGIAOȱ13CȬNMRȱandȱECDȱcalculations.ȱ






andȱ theȱ extensiveȱ rearrangementsȱ experiencedȱ byȱ theȱ naturalȱ productȱ yieldedȱ toȱ theȱ formationȱ ȱ













Theȱ systematicȱ investigationȱ ofȱ theȱ phaeophytaȱ Cystoseiraȱ baccataȱ actuallyȱ revealedȱ sevenȱ ȱ
newȱ meroditerpenes,ȱ theȱ cystochromanesȱ AG.ȱ Aȱ detailedȱ studyȱ ofȱ theȱ relativeȱ andȱ absoluteȱ
configurationsȱofȱtheȱnewȱmoleculesȱasȱwellȱasȱaȱmodelȱcompoundȱ(theȱstructurallyȱsimplestȱmemberȱ
ofȱ theȱ family)ȱwasȱ carriedȱout.ȱForȱ theȱdeterminationȱofȱ theȱ relativeȱ configuration,ȱNOEȬderivedȱ




residualȱ dipolarȱ couplingsȱ (RDCs,ȱ measuredȱ inȱ lyotropicȱ liquidȱ crystallineȱ phasesȱ ofȱ chiralȱ










































Ingenzasȱ hasȱ developedȱ aȱ numberȱ ofȱ proprietaryȱ syntheticȱ biologyȱ toolsȱ toȱ enableȱ moreȱ
predictablyȱengineerȱbiologicalȱsystemsȱforȱtheȱproductionȱofȱcommerciallyȱrelevantȱexamples.ȱTheseȱ
toolsȱ includeȱproteinȱengineeringȱtoȱaddressȱpoorȱresponseȱduringȱtheȱcontrolȱofȱgeneȱexpression,ȱ
ȱ theȱ developmentȱ ofȱ syntheticȱ landingȱ padsȱ toȱ optimizeȱ theȱ genomicȱ operatingȱ environmentȱ ȱ
aroundȱdeliveredȱgenes,ȱ theȱuseȱofȱgenomeȱeditingȱandȱRNAȱ traffickingȱ systemsȱ toȱcontrolȱgeneȱ
expression,ȱtheȱapplicationȱofȱtransciptomicsȱandȱmetabolomicsȱtoȱenhanceȱcellȱsystemȱperformance,ȱ
theȱdevelopmentȱofȱsyntheticȱgeneȱexpressionȱregulatoryȱelementsȱtoȱbetterȱcontrolȱgeneȱexpressionȱ
andȱ theȱ deploymentȱ ofȱ ourȱ proprietaryȱ inABLEȱ combinatorialȱ geneticsȱ platformȱ forȱ largeȱ scaleȱ
gene/pathwayȱassemblyȱandȱoptimization.ȱTogetherȱ theseȱ toolsȱhaveȱbeenȱusedȱ toȱ rapidlyȱ clone,ȱ
express,ȱselectȱandȱoptimizeȱtargetȱactivitiesȱforȱmanyȱseparateȱenzymaticȱreactions,ȱfromȱthousandsȱ
ofȱindependentȱgenesȱderivedȱfromȱmetagenomicȱandȱphylogeneticȱdiscoveryȱapproaches.ȱObviousȱ




applicationsȱ inȱ bioȬbasedȱ polymers,ȱ chemicalsȱ andȱ personalȱ careȱ productsȱwithȱ ourȱ commercialȱ
customers.ȱWeȱwillȱ describeȱ theȱ successȱ ofȱmodelingȱ approachesȱ toȱ geneȱ designȱ thatȱ enhanceȱ ȱ
theȱ predictabilityȱ ofȱ heterologousȱ geneȱ expressionȱ inȱ diverseȱ hosts.ȱ Inȱ developingȱ thisȱ suiteȱ ofȱ
technologiesȱ weȱ aimsȱ toȱ bringȱ increasingȱ predictabilityȱ andȱ overcomeȱ persistentȱ limitationsȱ
associatedȱ withȱ todaysȱ iterativeȱ andȱ empiricalȱ processesȱ forȱ microbialȱ strainȱ improvementȱ ȱ
resultingȱinȱfasterȱroutesȱtoȱhighȱyieldingȱbiomoleculeȱproduction.ȱWeȱwillȱexemplifyȱthisȱapproachȱ







Natureȱ offersȱ aȱwideȱ varietyȱ ofȱ enzymesȱ thatȱ canȱ beȱ utilizedȱ inȱmanyȱ differentȱ processes.ȱ
Metagenomicsȱstudiesȱallowȱusȱtoȱfindȱmanyȱnewȱenzymesȱfromȱmarineȱsources,ȱhoweverȱtheȱexactȱ
functionȱofȱnewȱenzymesȱifȱnotȱalwaysȱclear.ȱHereȱweȱpresentȱ3DM,ȱaȱproteinȱsuperfamilyȱanalysisȱ















































theȱ immatureȱproȬsilicateinȱatȱ theȱautocatalyticȱ cleavageȱ siteȱglutamineȱ [Q]/asparticȱacidȱ [D]ȱ intoȱ ȱ
theȱNȬterminalȱ proȬpeptideȱ andȱ theȱmatureȱ silicateinȱ triggersȱ theȱmoleculeȱ notȱ onlyȱ toȱ becomeȱ









silicateinȱ inȱwhichȱ theȱ serineȱ [S]ȱ stretchȱ (implicatedȱ inȱ theȱ bindingȱ toȱ silica)ȱwasȱ replacedȱ byȱ aȱ ȱ
QȬstretch.ȱ Theȱ expressedȱ recombinantȱ proteinsȱ wereȱ appliedȱ forȱ microȬcontactȱ printing.ȱ Theȱ












































onȱ theȱ synthesisȱ ofȱ compoundsȱ 1ȱ andȱ 2.ȱTheȱ synthesisȱ ofȱ entȬacinetobactinȱ andȱ otherȱ simplifiedȱ
analoguesȱwereȱ alreadyȱ finishedȱ andȱ theȱ evaluationȱ ofȱ theirȱ siderophoreȱ activityȱ allowedȱ usȱ toȱ
deduceȱseveralȱstructureȬactivityȱrelationships.ȱOnȱtheȱotherȱhand,ȱtheȱadvancesȱonȱtheȱtotalȱsynthesisȱ
ofȱpiscibactinȱwillȱbeȱalsoȱpresented.ȱ
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PM050489ȱ andȱ PM060184ȱ belongȱ toȱ aȱ newȱ familyȱ ofȱ compoundsȱ firstȱ isolatedȱ fromȱ theȱ
Madagascanȱ spongeȱ Lithoplocamiaȱ lithistoidesȱ [1].ȱ Bothȱ areȱ knownȱ toȱ beȱ tubulinȬbindingȱ agentsȱ
showingȱ antimitoticȱ propertiesȱ inȱ humanȱ tumourȱ cellȱ linesȱ atȱ subnanomolarȱ concentrationsȱ andȱ
displayingȱaȱdistinctȱ inhibitionȱmechanismȱonȱmicrotubulesȱ [2,3].ȱAȱsyntheticȱrouteȱ forȱPM060184ȱ
andȱPM050489ȱhasȱalreadyȱbeenȱdevelopedȱ [1]ȱandȱPM060184ȱ isȱobtainedȱonȱaȱmultiȬgramȱ scaleȱ ȱ
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Aȱ numberȱ ofȱ nonȬflatȱ scaffoldsȱ embeddedȱ inȱ NPȱ haveȱ beenȱ identifiedȱ throughȱ theȱ useȱ ofȱ
cheminformatics.ȱAȱpromisingȱscaffoldȱ (cedrane)ȱwasȱsubjectedȱ toȱaȱseriesȱofȱmolecularȱmodelingȱ
studies.ȱTheȱoverlayingȱofȱallȱnaturalȱproductsȱ thatȱcontainȱ theȱcedraneȱscaffoldȱdemonstratesȱ theȱ
abilityȱ ofȱ theȱ scaffoldȱ toȱdirectȱ theȱpendantȱ groupsȱ inȱ 3Dȱ space.ȱBasedȱ onȱ thisȱ result,ȱ aȱ sixȬstepȱ
syntheticȱplanȱwasȱutilizedȱtoȱmakeȱtheȱscaffoldȱwithȱthreeȱorthogonallyȱreactiveȱchemicalȱhandles.ȱ
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beȱ supposedȱ thatȱmanyȱmoreȱ unknownȱmoleculesȱ areȱ stillȱ toȱ beȱ discoveredȱ asȱ newȱ druggableȱ
compoundsȱorȱasȱnewȱmodelsȱforȱmedicinalȱchemistry.ȱIndeed,ȱfungalȱbiosyntheticalȱroutesȱusuallyȱ
leadȱtoȱmanyȱmoreȱderivativesȱthanȱtheȱmajorȱcompoundsȱwhichȱhaveȱbeenȱisolatedȱandȱdescribed.ȱ
However,ȱ targetingȱ chemistryȱ onȱ theseȱ sideȬproductsȱ isȱ aȱ challengingȱ taskȱ asȱ theyȱ areȱ oftenȱ
transientȱ orȱ traceȱ compounds,ȱ andȱ theirȱ isolationȱ isȱ oftenȱ boundȱ toȱ fail.ȱ Toȱ avoidȱ thisȱ pitfall,ȱ
metabolomicsȱ canȱ allowȱ aȱ rapid,ȱ accurateȱ andȱ highlyȱ informativeȱ investigationȱ ofȱ thisȱ crypticȱ
chemicalȱdiversityȱbyȱtheȱhyphenatedȱuseȱofȱUHPLC,ȱmassȱspectrometersȱandȱbioȬinformaticsȱtools.ȱ
Theȱ analysisȱ ofȱHRMS/MSȱ fragmentationsȱ canȱ alsoȱ allowȱ theȱ automatedȱ andȱ fastȱ detectionȱ ofȱ
derivativesȱrelatedȱtoȱaȱchemicalȱcoreȱinsideȱaȱmetabolicȱcluster.ȱHere,ȱweȱwillȱshowȱhowȱthisȱstrategyȱ
canȱbeȱapplied,ȱwithȱtheȱexampleȱofȱ4ȱstrainsȱbelongingȱtoȱaȱnewȱmarineȬderivedȱPenicilliumȱspeciesȱ







semisynthesisȱ whichȱ allowedȱ theȱ establishmentȱ ofȱ theirȱ structureȬactivityȱ relationshipsȱ againstȱ
osteosarcoma.ȱ Thisȱ exempleȱ illustratesȱ thatȱ theȱ combinationȱ ofȱ dereplication,ȱmetabolomicsȱ andȱ ȱ







NMRȱ couplingȱ constantsȱ andȱ chemicalȱ shiftsȱ areȱ theȱmostȱusedȱparametersȱ toȱdeduceȱ bothȱ
skeletonȱframeworksȱandȱthreeȬdimensionalȱarrangementsȱinȱaȱmoleculeȱwithȱanȱunknownȱrelativeȱ
stereochemistry.ȱThisȱdifficultȱtaskȱbecomesȱaȱchallenge,ȱandȱsometimesȱthisȱisȱtheȱbottleneckȱinȱtheȱ
fullȱ characterizationȱ ofȱ aȱ compoundȱ containingȱ flexibleȱmoieties,ȱ suchȱ asȱ polysubstitutedȱ openȱ ȱ
chains.ȱSeveralȱapproachesȱhaveȱbecomingȱveryȱpopularȱ inȱ theȱ lastȱ15ȱyearsȱ toȱstudyȱ theȱ relativeȱ
stereochemistryȱinȱtheseȱacyclicȱcompoundsȱsinceȱaȱkeyȱpublicationȱpublishedȱinȱ1999ȱbyȱMurataȱandȱ
coȬworkersȱ developedȱ aȱ newȱmethodologyȱ forȱ theȱ organicȱ structureȱ analysis.ȱ Thisȱ robustȱ andȱ ȱ
logicalȱmethod,ȱ knownȱ asȱ JȬbasedȱ configurationalȱ analysisȱ (JBCA),ȱ hasȱ beenȱ incorporatedȱ inȱ theȱ
spectroscopicȱtoolboxȱofȱallȱresearchȱgroupsȱinvolvedȱinȱtheȱorganicȬstructureȬelucidationȱfieldȱ[1].ȱ
ThisȱmethodologyȱisȱbasedȱonȱtheȱgeneralȱuseȱofȱtheȱJ(HH)ȱandȱ2,3J(CH)ȱandȱitȱhasȱbeenȱappliedȱinȱ
differentȱ1,2Ȭȱandȱ1,3Ȭdimethineȱsystems.1ȱHowever,ȱ thereȱareȱ someȱ situationsȱwhereȱ theȱanalysisȱ
becomesȱveryȱcomplexȱbecauseȱthreeȱdifferentȱfactorsȱcomeȱinȱconsideration:ȱ(a)ȱTheȱthreeȱstaggeredȱ
rotamersȱ areȱ presentȱ inȱ someȱ extendȱ inȱ theȱ equilibrium,ȱmakingȱ allȱ theȱ couplingȱ constantsȱ beȱ
averagedȱ toȱmediumȱvalues;ȱ (b)ȱNOEȱmeasurementsȱcannotȱdiscriminateȱ theȱantiperiplanaȱorȱ theȱ





















hypersalineȱ environmentsȱ andȱhotȱ springs.ȱMetagenomicȱ investigationȱ ofȱ coastalȱmicrobialȱmatsȱ
showedȱthatȱtheseȱsmallȬscaleȱecosystemsȱareȱrepositoriesȱofȱaȱlargeȱnumberȱofȱgenesȱfromȱmetabolicȱ














toȱ studyȱ theseȱ bacteria,ȱweȱ discoveredȱ thatȱ Entotheonellaȱ associatedȱ withȱ geographicallyȱ andȱ








Abstract:ȱ Cancerȱ stillȱ remainsȱ theȱ undisputedȱ numberȱ oneȱ challengeȱ inȱ societalȱ healthȱ careȱ
worldwide.ȱAȱ decadeȱ ofȱ researchȱ onȱ theȱKenyanȱmarineȱ cyanobacteriumȱ Lyngbyaȱmajusculaȱ hasȱ
revealedȱ theȱ genoȱ andȱ phenotypesȱ forȱ producingȱ theȱ anticancerȱ modularȱ cyclodepsipeptidesȱ
homodolastatinȱ16ȱandȱdolastatinȱ16;ȱandȱantanapeptinȱAȱinȱtheȱL.ȱmajusculaȱgenome.ȱIȱreportȱhereȱ
















capableȱofȱ interferingȱwithȱ challengingȱ targetsȱ suchȱasȱproteinȬproteinȱ interactions.ȱComparedȱ toȱ






acidsȱ inȱ lengthȱ3.ȱTheȱenzymeȱneedsȱAYDȱ signalȱatȱ theȱCȬterminalȱofȱ theȱ linearȱsubstrate,ȱwhichȱ
shouldȱ beȱ precededȱ byȱ aȱ prolineȱ orȱ aȱ heterocycleȱ toȱ allowȱ forȱ cyclization.ȱ Theȱ latterȱ willȱ beȱ
incorporatedȱinȱtheȱfinalȱstructureȱofȱtheȱpeptideȱsubstrate.ȱWeȱhaveȱalsoȱoverexpressedȱandȱpurifiedȱ
severalȱhomologuesȱofȱPatGmacȱandȱtestedȱtheirȱactivityȱagainstȱvariousȱsubstrates.ȱTheȱsuccessfullyȱ










Marineȱ fungiȱ areȱ inȱ theȱ focusȱofȱ researchȱ asȱ aȱ sourceȱofȱ structurallyȱnovelȱ compounds.ȱTheȱ
marineȬderivedȱfungusȱStachylidiumȱsp.ȱwasȱisolatedȱfromȱtheȱspongeȱCallyspongiaȱsp.ȱcf.ȱC.ȱflammea.ȱ
Cultureȱ onȱ aȱ biomaltȱ agarȱmediumȱ supplementedȱwithȱ seaȱ saltȱ yieldedȱ anȱ ethylacetateȱ extractȱ ȱ
whichȱwasȱ chemicallyȱ investigatedȱ andȱ ledȱ toȱ theȱ isolationȱofȱ aȱvarietyȱofȱmetabolitesȱ includingȱ
phthalidesȱ [1],ȱ phthalimidinesȱ [2],ȱ tyrosineȱ derivedȱ compoundsȱ [3],ȱ andȱ NȬmethylatedȱ cyclicȱ ȱ
peptidesȱandȱdiketopiperazines,ȱwithȱinterestingȱbioactivities.ȱTheȱpresentȱstudyȱaimsȱatȱdeterminingȱ








andȱ erythroseȬ4Ȭphosphateȱ toȱ 3ȬdeoxyȬDȬarabinoȬheptulosonicȱ acidȬ7Ȭphosphateȱ (DAHP)ȱ asȱ anȱ
intermediate.ȱHowever,ȱtheseȱexperimentsȱexcludedȱtheȱinvolvementȱofȱphenylalanineȱasȱaȱprecursor.ȱ
Feedingȱ studiesȱwithȱ [1Ȭ13C]ȱ sodiumȱ acetateȱ provedȱ theȱ tetraketideȱ natureȱ ofȱ theȱ phthalideȱ andȱ
phthalimidineȱ skeletonȱ ofȱ theȱ marilonesȱ andȱ marilines,ȱ respectively.ȱ Concerningȱ theȱ starterȱ ȱ
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Severalȱ strainsȱ representingȱ aȱnovelȱ taxonomicȱ groupȱwereȱ recentlyȱ isolatedȱ fromȱ intertidalȱ
geothermalȱareasȱonȱbothȱtheȱSWȱandȱNWȱcoastȱofȱIceland.ȱTheȱstrainsȱderivedȱfromȱtheȱvicinityȱofȱ
algalȱmats,ȱ fromȱ hotȱ springsȱ thatȱ emergeȱduringȱ lowȱ tideȱ butȱ areȱ submergedȱ atȱ highȱ tide.ȱThisȱ





asȱ theirȱclosestȱculturedȱ relativeȱbasedȱonȱ90%ȱsequenceȱsimilarity.ȱThisȱ indicatesȱ thatȱ theȱstrainsȱ
representȱaȱnovelȱgenusȱwithinȱtheȱfamilyȱRhodothermaceaeȱofȱtheȱphylumȱBacteroidetes.ȱOneȱstrain,ȱ





















NȬacetylglucosamine.ȱ 1HȱNMRȱ fingerprintȱmethodologyȱwasȱutilizedȱ toȱ studyȱ theȱdifferencesȱ inȱ
metabolicȱprofilesȱ ofȱ theȱbacterialȱ extractsȱ beforeȱ andȱ afterȱ elicitation.ȱOurȱ studyȱ foundȱ thatȱ theȱ
additionȱofȱNȬacetylglucosamineȱmodifiedȱtheȱsecondaryȱmetaboliteȱprofilesȱofȱallȱthreeȱinvestigatedȱ
actinomyceteȱ isolates.ȱ NȬacetylglucosamineȱ inducedȱ theȱ productionȱ ofȱ 3Ȭformylindoleȱ andȱ
guaymasolȱ inȱMicromonosporaȱ sp.ȱRV43,ȱ theȱ siderophoreȱ bacillibactinȱ andȱ surfactinȱ antibioticsȱ inȱ













encompassingȱ coȬcultivation,ȱelicitationȱexperiments,ȱbioassayȬguidedȱ isolation,ȱasȱwellȱasȱ Ȭomicsȱ
(genomics,ȱmetabolomics)ȱwereȱemployedȱtowardsȱthisȱgoal.ȱWeȱwillȱreportȱonȱtheȱfollowingȱfindings:ȱ
(i)ȱChemicalȱanalysisȱresultedȱ inȱtheȱ isolationȱofȱtheȱnovelȱcyclicȱ lipopeptides,ȱcyclodysidinsȱAD,ȱ
fromȱStreptomycesȱsp.ȱRV15ȱassociatedȱwithȱtheȱmarineȱspongeȱDysideaȱtupha.ȱFromȱtheȱsameȱstrain,ȱ




diazepinomicinȱ inhibitedȱ theȱ proteasesȱ rhodesainȱ andȱ cathepsinȱ L;ȱ (iii)ȱ Aȱ newȱ OȬglycosylatedȱ
xanthoneȱderivative,ȱmicrolusideȱA,ȱwasȱ isolatedȱ fromȱ theȱbrothȱ cultureȱofȱMicrococcusȱ sp.ȱEG45ȱ
cultivatedȱfromȱtheȱRedȱSeaȱspongeȱSpheciospongiaȱvagabunda.ȱMicrolusideȱAȱexhibitedȱantibacterialȱ
potentialȱ againstȱ Enterococcusȱ faecalisȱ JH212ȱ andȱ Staphylococcusȱ aureusȱ NCTCȱ 8325;ȱ (iv)ȱ Usingȱ
metabolomicsȱ toȱdereplicateȱ theȱmarineȱ spongeȬassociatedȱActinokineosporaȱ sp.ȱEG49ȱ cultivatedȱ
fromȱ theȱ spongeȱ Spheciospongiaȱ vagabunda,ȱ 20ȱ compoundsȱ wereȱ identified,ȱ manyȱ ofȱ whichȱ areȱ
unknown.ȱBioassayȬguidedȱisolationȱofȱtheȱsameȱstrainȱledȱtoȱtheȱisolationȱofȱnewȱantiȬtrypanosomalȱ
andȱ antioxidantȱ angucyclinesȱ namedȱ actinosporinsȱ AD.ȱ Interestingly,ȱ coȬcultivationȱ ofȱ theȱ ȱ
twoȱ spongeȬderivedȱ actinomycetes,ȱ Actinokineosporaȱ sp.ȱ EG49ȱ andȱ Nocardiopsisȱ sp.ȱ RV163,ȱ ȱ
inducedȱ biosynthesisȱ ofȱ threeȱ naturalȱ productsȱ thatȱwereȱ notȱ detectedȱ inȱ theȱ singleȱ cultureȱ ofȱ ȱ
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eitherȱmicroorganism.ȱ TheseȱwereȱNȬ(2Ȭhydroxyphenyl)Ȭacetamide,ȱ 1,6Ȭdihydroxyphenazineȱ andȱ
5a,6,11a,12ȬtetrahydroȬ5a,11aȬdimethylȬ1,4Ȭbenzoxazino[3,2Ȭb][1,4]benzoxazine.ȱ Theȱ phenazineȱ












metabolitesȱ withȱ diverseȱ biologicalȱ activities,ȱ includingȱ antibiotics,ȱ antifungal,ȱ antitumoralȱ andȱ
extracellularȱenzymes,ȱamongȱothers.ȱMostȱofȱtheseȱmetabolitesȱareȱsynthesizedȱbyȱcomplexȱmetabolicȱ
pathwaysȱthatȱinvolveȱpolyketideȱsynthasesȱ(PKS)ȱand/orȱnonȬribosomalȱpeptideȱsynthetasesȱ(NRPS).ȱ
Recently,ȱ bioprospectionȱ inȱ underexploredȱ habitatsȱ hasȱ gainedȱ focus,ȱ sinceȱ newȱ taxaȱ ofȱmarineȱ
actinobacteriaȱ canȱ beȱ found,ȱ andȱ thereof,ȱ possibleȱ newȱmetabolites.ȱ Inȱ thisȱ study,ȱ actinobacteriaȱ ȱ
fromȱmarineȱ sedimentsȱandȱ spongesȱofȱ threeȱ locationsȱalongȱdifferentȱ latitudesȱofȱ theȱ supratidalȱ ȱ











evaluated,ȱandȱmostȱofȱ theȱ isolatesȱwereȱpositiveȱforȱatȱ leastȱoneȱofȱtheȱgenesȱanalyzed.ȱThisȱstudyȱ















Theȱdiscoveryȱofȱnewȱ secondaryȱmetabolitesȱ fromȱplantsȱandȱ endophytesȱhasȱbecomeȱmoreȱ
challengingȱ inȱnaturalȱproductsȱ chemistry.ȱBacteriaȱ andȱ fungiȱ interactȱwithinȱ theȱhostȱplantȱ andȱ
stimulateȱcompetitionȱforȱnutrientsȱandȱspacesȱwhichȱ isȱregardedȱasȱaȱmajorȱecologicalȱfactorȱthatȱ
inducesȱtheȱproductionȱofȱbioactiveȱsecondaryȱmetabolites.ȱInȱthisȱstudy,ȱtheȱisolationȱofȱbioactiveȱ
naturalȱproductsȱwasȱdoneȱonȱ theȱ crudeȱorganicȱ extractȱofȱ theȱmangroveȱplantȱAvicennaȱ lanataȱ




thisȱ study,ȱmetabolomicsȱ usingȱ highȱ resolutionȱmassȱ spectrometryȱ andȱNMRȱ spectroscopyȱwasȱ
appliedȱtoȱidentifyȱandȱoptimizeȱtheȱproductionȱofȱbioactiveȱsecondaryȱmetabolitesȱfromȱtheȱthreeȱ
strainsȱ cultivatedȱ inȱ bothȱ solidȱ riceȱ andȱ liquidȱ cultureȱmediaȱ atȱ 7,ȱ 15ȱ andȱ 30ȱdays.ȱTheȱ spectralȱ ȱ
dataȱwasȱprocessedȱutilizingȱ theȱquantitativeȱ expressionȱanalysisȱ softwareȱMZmineȱ2.10ȱ coupledȱ ȱ
withȱtheȱAntimarinȱdatabaseȱforȱdereplicationȱstudies.ȱSIMCAȱP+ȱ13.0ȱwasȱusedȱtoȱproveȱthatȱtheȱ
optimizedȱmodelsȱwereȱ statisticallyȱ sound.ȱTheȱ15Ȭdayȱ solidȱ cultureȱofȱFusariumȱ sp.ȱyieldedȱ fourȱ
naphthazarinȬrelatedȱ 1,4Ȭnaphthoquinones,ȱ ergosterolȱ peroxideȱ andȱ ΆȬsitosterol.ȱ Theȱ 30Ȭdayȱ ȱ
A.ȱaculeatusȱriceȱcultureȱaffordedȱtheȱnewȱcompound,ȱ2Ȭ(3,4dihydroxyphenyl)ȬN,NȬdimethylacetamide,ȱ
fourȱ simpleȱphenolicsȱandȱ secalonicȱacidȱB,ȱwhileȱ theȱ15ȬdayȱL.ȱ theobromaeȱ riceȱ cultureȱproducedȱ
melleinȱ alongȱ withȱ itsȱ threeȱ derivatives.ȱ Structureȱ elucidationȱ ofȱ theȱ isolatedȱ compoundsȱ wasȱ
establishedȱ usingȱ 1Dȱ andȱ 2DȬNMRȱ andȱHRESIȬMS.ȱ Asideȱ fromȱ sterolȱ compounds,ȱ allȱ isolatedȱ
compoundsȱfromȱA.ȱlanataȱandȱitsȱfungalȱshowedȱsignificantȱantiȬtrypanosomalȱactivity.ȱThisȱstudyȱ












Inȱ theȱ ageȱ ofȱ marineȱ biotechnology,ȱ researchȱ focusingȱ onȱ spongeȱ secondaryȱ metabolitesȱ
productionȱforȱindustrialȱpurposesȱhasȱstronglyȱincreased.ȱIndeed,ȱspongesȱareȱmarineȱanimalsȱthatȱ
produceȱ aȱ largeȱ arrayȱ ofȱ bioactiveȱ compounds.ȱHowever,ȱ industrialȱ productionȱ requiresȱ aȱ largeȱ
amountȱofȱrawȱmaterial,ȱandȱspongesȱareȱcharacterizedȱbyȱlowȬgrowth,ȱinȱrestrictedȱareas.ȱInȱorderȱ
toȱ supplyȱ largeȱquantitiesȱofȱ secondaryȱmetabolites,ȱ spongesȱhaveȱbeenȱ cultivatedȱallȱaroundȱ theȱ
worldȱandȱtheȱmostȱaccurateȱenvironmentalȱconditionsȱforȱthisȱpurposeȱhaveȱbeenȱinvestigated.ȱInȱ
theȱMediterraneanȱ Sea,ȱ theȱ encrustingȱ spongeȱ Crambeȱ crambeȱ hasȱ beenȱ showedȱ toȱ produceȱ twoȱ
bioactiveȱ familiesȱ ofȱ metabolites,ȱ theȱ crambescinsȱ andȱ theȱ crambescidins.ȱ Inȱ theȱ frameȱ ofȱ theȱ
EuropeanȱprojectȱBAMMBO,ȱfarmingȱofȱC.ȱcrambeȱwasȱconductedȱinȱtwoȱareasȱofȱtheȱNorthwesternȱ
Mediterraneanȱ Seaȱ thatȱdifferȱ byȱ theirȱ environmentalȱ conditions.ȱ Inȱ theȱmeantime,ȱwildȱ spongeȱ












Sargassumȱ isȱ aȱ genusȱ ofȱ approximatelyȱ 250ȱ speciesȱ inȱ Sargassaceaeȱ andȱ isȱ geographicallyȱ
widespreadȱinȱallȱtropicalȱandȱtemperateȱoceans.ȱS.ȱfusiforme,ȱS.ȱpallidum,ȱS.ȱhoneri,ȱandȱS.ȱthunbergiiȱareȱ
mainlyȱdistributedȱ inȱ theȱ coastȱ ofȱ theȱNorthȱPacificȱOceanȱwithȱ anȱ abundantȱ biomassȱ inȱChina.ȱ ȱ





ofȱprincipalȱcomponentȱanalysisȱ (PCA),ȱ theseȱSargassumȱspeciesȱcouldȱbeȱwellȱdifferentiatedȱ fromȱ




toȱdistinguishȱ them.ȱMeanwhile,ȱS.ȱ fusiformeȱ containedȱhigherȱunsaturationȱ indexȱ (UI)ȱandȱ lowerȱ ȱ
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dryȱ andȱwetȱ seasons.ȱTheȱ conventionalȱ solid/liquidȱ extractionȱwasȱ conductedȱusingȱ twoȱ solventȱ
mixtures:ȱethanolȱ75%ȱ(EtOHȬwaterȱ75:25)ȱandȱ25%ȱ(EtOHȬwaterȱ25:75).ȱAllȱofȱtheȱcrudeȱextractsȱwereȱ







fractions,ȱ AEȱ andȱ AQ,ȱ togetherȱ withȱ theirȱ antiȬscavengingȱ activities:ȱ DPPHȱ andȱ ferricȱ reducingȱ
antioxidantȱpowerȱ(FRAP)ȱassay.ȱTheȱresultsȱofȱ theȱscreeningȱandȱ theȱactivityȱofȱpurifiedȱ fractionsȱ
wereȱdiscussedȱandȱcouldȱbeȱ indicatedȱencouragingȱperspectivesȱforȱtheȱuseȱofȱIndonesianȱbrownȱ
seaweeds.ȱ Theseȱ seaweedsȱ wouldȱ beȱ aȱ valuableȱ sourceȱ ofȱ antioxidantȱ naturalȱ compoundsȱ forȱ
Indonesia.ȱThisȱworkȱwasȱfinancedȱwithȱtheȱsupportȱofȱtheȱINDESOȱprojectȱ(20132016),ȱfundedȱbyȱ

















theȱpresentȱ studyȱ includesȱdocumentationȱofȱ theȱ taxonomyȱandȱdistributionȱofȱascidianȱ faunaȱ inȱ
MediterraneanȱSeaȬMessina,ȱtoȱidentifyȱdrugȬlikeȱmoleculesȱfromȱtheȱascidianȱStyelaȱplicataȱandȱfindsȱ
theirȱpharmacologicalȱproperties.ȱTheȱFaroȱLake,ȱMessinaȱatȱtheȱsouthȬendȱofȱtheȱItalyȱhasȱaȱgreatȱ
numberȱofȱascidianȱ fauna.ȱ Inȱ theȱpresentȱ study,ȱweȱ reportedȱ15ȱascidianȱ speciesȱ inȱ7ȱ familyȱandȱ ȱ
11ȱgenera,ȱprimarilyȱfromȱcoastalȱlake,ȱIonianȱSea,ȱMessona.ȱMaximumȱ6ȱspeciesȱwereȱreportedȱfromȱ
theȱfamilyȱStyelidae,ȱ2ȱspeciesȱfromȱtheȱfamilyȱAascidiadae,ȱAscidiiaeȱandȱDidminidaeȱandȱremainingȱ
others.ȱTheȱ chemicalȱ characterizationȱofȱ ascidianȱ crudeȱ extractȱwasȱdeterminedȱbyȱFTIR,ȱLCȬMSȱ ȱ
andȱ 1HȬNMR.ȱTheȱ crudeȱ extractsȱofȱS.ȱ plicataȱ showedȱ remarkableȱ antiȬmicrobialȱ activityȱ againstȱ
B831Pseudomonasȱsp.ȱ(16ȱmm)ȱandȱB7Burkholderiaȱmalleiȱ(12ȱmm).ȱTheȱcrudeȱcompoundsȱwereȱ
showedȱmodestȱcytotoxicityȱagainstȱvariousȱtumourȱcellȱ linesȱhumanȱepithelialȱkidneyȱcellsȱ(HEKȱ
293ȱPhoenixȱcells),ȱHeLaȬcervicalȱ cancerȱandȱHT1080ȱhumanȱ fibrosarcomaȱ cellsȱwithȱ IC50ȱvaluesȱ ȱ


















containingȱ aȱmixtureȱ ofȱ toxinsȱwhichȱ bringsȱ onȱ rapidȱ paralysisȱ [1].ȱ Inȱ addition,ȱ theȱ epidermisȱ ȱ
ofȱ nemerteansȱ containsȱ aȱ thickȱ mucusȱ ofȱ similarȱ toxicȱ constitution.ȱ Althoughȱ theȱ presenceȱ ofȱ ȱ
lowȬmolecularȱweightȱ toxinsȱsuchȱasȱanabasineȱandȱ tetrodotoxinȱhaveȱbeenȱdescribedȱpreviously,ȱ ȱ
theȱpresenceȱofȱpeptideȱbasedȱtoxinsȱ inȱnemerteans,ȱwithȱoneȱnotableȱexceptionȱ[2]ȱhaveȱnotȱbeenȱ
reported.ȱWeȱhaveȱnowȱfoundȱsuchȱtoxinsȱinȱtheȱmucusȱofȱtheȱbootlaceȱwormȱ(Lineusȱlongissimus),ȱ ȱ






aȱ 55ȱ aaȱ peptide,ȱ hasȱ beenȱ discovered.ȱ Inȱ addition,ȱweȱ haveȱ sequencedȱ theȱ transcriptomeȱ ofȱ theȱ













Coibamideȱ Aȱ isȱ anȱ NȬmethylȬstabilizedȱ depsipeptideȱ thatȱ wasȱ isolatedȱ fromȱ aȱ marineȱ




asȱ aȱ growthȱ inhibitoryȱ agentȱ andȱ goodȱ histologicalȱ selectivityȱ forȱ severalȱ solidȱ tumorȱ cellȱ typesȱ
includingȱCNS,ȱbreast,ȱ colonȱandȱovarianȱ cancer.ȱAlthoughȱ theȱ cellularȱ targetȱofȱ thisȱ structureȱ isȱ
unknown,ȱweȱhaveȱdeterminedȱthatȱcoibamideȱAȱinducesȱcellȬcycleȱarrestȱatȱtheȱG1ȱstageȱandȱisȱaȱ
potentȱandȱeffectiveȱcytotoxinȱwithȱtheȱabilityȱtoȱtriggerȱapoptosisȱorȱalternateȱcellȱdeathȱsignalingȱinȱ
humanȱ cancerȱ cells.ȱCoibamideȱAȱ alsoȱ inducesȱ aȱ rapid,ȱmTORȬindependentȱ autophagyȱ responseȱ ȱ
thatȱ isȱnotȱrequiredȱforȱcellȱdeathȱbutȱoccursȱasȱaȱcellȱstressȱresponseȱtoȱtreatment.ȱWeȱreportȱthatȱ
coibamideȱ Aȱ showsȱ promisingȱ inȱ vivoȱ efficacyȱ inȱ aȱ subcutaneousȱ mouseȱ modelȱ ofȱ humanȱ
glioblastoma;ȱtreatedȱanimalsȱshowedȱsignificantȱdecreasesȱinȱtumorȱgrowthȱandȱincreasedȱsurvivalȱ
relativeȱ toȱcontrolȱanimals.ȱCoibamideȱAȱalsoȱdisplaysȱpotentȱantiȬangiogenicȱactivityȱ inȱvitroȱandȱ














Discoverȱ theȱprogressȱ thatȱ anȱ interdisciplinaryȱ consortiumȱofȱEuropeanȱScientistsȱhasȱmadeȱ ȱ
inȱtheirȱexplorationsȱofȱmarineȱmicrobialȱdiversityȱtoȱdiscoverȱnewȱproductsȱwithȱtheȱpotentialȱforȱ




asȱaȱ toolȱ toȱmonitorȱ secondaryȱmetaboliteȱproductionȱunderȱdifferentȱcultureȱconditions;ȱandȱ theȱ
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testing,ȱ industrialȱ bioprocessing,ȱ legalȱ aspects,ȱ marketȱ analysisȱ andȱ knowledgeȬexchange.ȱ
SeaBioTechȱ targetsȱ novelȱ marineȱ endosymbioticȱ bacteriaȱ fromȱ uniqueȱ andȱ untappedȱ habitats,ȱ
includingȱ geothermalȱ intertidalȱ biotopesȱ inȱ Iceland,ȱ hydrothermalȱ ventȱ fieldsȱ andȱ deepȱ seaȱ





















Aȱ limitingȱ factorȱ forȱ theȱ identificationȱ ofȱ novelȱ antiparasiticsȱ inȱ aquacultureȱ isȱ theȱ lackȱ ofȱ ȱ
highȬthroughputȱassays.ȱIndeed,ȱlowȬthroughputȱphenotypicȱassaysȱonȱlivingȱparasitesȱareȱmainlyȱ
available,ȱmakingȱthemȱincompatibleȱtoȱassistȱtheȱscreeningȱofȱlargeȱsampleȱcollections.ȱToȱenableȱtheȱ
drugȱdiscoveryȱ effortsȱaimedȱatȱ counteractingȱ theȱ infestingȱparasiteȱ seaȱ lice,ȱaȱ jointȱ collaborativeȱ
programȱwithinȱSeaBioTechȱwasȱimplementedȱbetweenȱStrathclydeȱUniversity,ȱtheȱScottishȱAssociationȱ
forȱMarineȱ Scienceȱ (SAMS),ȱUniversityȱ ofȱWürzburg,ȱAxxamȱ andȱ Pharmaq.ȱ Theȱ strategyȱ reliesȱ ȱ




validatedȱ targets,ȱwhoseȱ functionȱ isȱ impairedȱbyȱ antiparasiticsȱusedȱ inȱ industrialȱ settings.ȱ Inȱ theȱ























SeaBioTechȱ isȱ anȱEUȬFP7ȱprojectȱdesignedȱ andȱdrivenȱbyȱSMEsȱ toȱ createȱ innovativeȱmarineȱ
biodiscoveryȱ pipelinesȱ asȱ aȱmeansȱ toȱ convertȱ theȱ potentialȱ ofȱmarineȱ biotechnologyȱ intoȱ novelȱ
industrialȱproductsȱforȱtheȱpharmaceuticalȱ(humanȱandȱaquaculture),ȱcosmetic,ȱfunctionalȱfoodȱandȱ
industrialȱ chemistryȱ sectors.ȱToȱ achieveȱ itsȱ goals,ȱ SeaBioTechȱ bringsȱ togetherȱ leadingȱ expertsȱ inȱ




andȱ unsampledȱ areasȱ ofȱ Scottishȱ coastsȱ thatȱ areȱ likelyȱ toȱ beȱ highlyȱ productiveȱ sourcesȱ ofȱ newȱ
bioactiveȱcompounds.ȱThisȱposterȱdescribesȱtheȱfirstȱyearsȱactivityȱofȱtheȱSeaBioTechȱprojectȱwhichȱ
resultedȱ inȱ aȱ robust,ȱ validatedȱworkflowȱ suitableȱ forȱ evaluatingȱ unexploredȱ activityȱ ofȱmarineȱ
samples.ȱUNCBDȱNagoyaȱprotocolȱcompliant.ȱTheȱSeaBioTechȱprojectȱ isȱ fundedȱbyȱ theȱEuropeanȱ










bioactiveȱ compoundsȱ fromȱmarineȱmicroorganismsȱ forȱ theȱ treatmentȱofȱvariousȱhumanȱdiseases.ȱ
Marineȱmicroalgaeȱhaveȱbeenȱshownȱtoȱbeȱvaluableȱsourcesȱofȱnovelȱbiologicallyȱactiveȱmoleculesȱforȱ
applicationsȱ inȱ theȱ foodȱ industryȱ (additives,ȱpigments,ȱvitaminsȱ andȱ colorants)ȱ asȱwellȱ asȱ inȱ theȱ
pharmaceuticalȱandȱcosmeticȱsectors.ȱForȱtheȱPharmaSeaȱprojectȱweȱtestedȱcrudeȱextractsȱofȱdifferentȱ
microalgalȱclassesȱforȱpossibleȱantioxidant,ȱantiȬinflammatory,ȱanticancer,ȱantiȬdiabetes,ȱantibacterialȱ
andȱ antiȬbiofilmȱ activities.ȱPreviousȱ studiesȱ haveȱ shownȱ thatȱmanyȱmicroalgaeȱ produceȱdefenseȱ
metabolitesȱwithȱpotentiallyȱinterestingȱbiotechnologicalȱapplicationsȱwhenȱtheyȱareȱgrownȱinȱstressfulȱ
conditions.ȱHence,ȱselectedȱmicroalgaeȱwereȱgrownȱunderȱdifferentȱcultureȱconditionsȱ inȱorderȱ toȱ
identifyȱ thoseȱ thatȱproducedȱhigherȱ amountsȱ ofȱ theȱ compoundsȱ ofȱ interest.ȱOurȱ resultsȱ indicateȱ ȱ
thatȱ variousȱ speciesȱ belongingȱ toȱ theȱ Bacillariophyceaeȱ andȱ Coscinodiscophyceaeȱ displayedȱ ȱ
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theȱ observedȱ antiȬinflammatoryȱ activity,ȱwhileȱPhaeophorbideȱAȱ andȱPhaeophytinȱAȱ haveȱ beenȱ
identifiedȱ inȱCoscinodiscophyceaeȱasȱ theȱpossibleȱagentsȱforȱanticancerȱandȱantiȬbiofilmȱactivities,ȱ















evaluatedȱ inȱ threeȱ differentȱmodesȱ (preȬ,ȱ concurrentȱ andȱ postȬtreatment)ȱ usingȱmonkeyȱ kidneyȱ




concentrationsȱ (EC50)ȱ forȱ theȱ extractsȱwereȱ 14.2ȱ ±ȱ 0.2ȱ andȱ 115.3ȱ ±ȱ 1.2ȱ ΐg/mLȱ respectively.ȱ Theȱ
chloroformȱ extractȱ showedȱmoderateȱ antiviralȱ activityȱ (cellȱviabilityȱ 31%69%)ȱ inȱ theȱ concurrentȱ
modeȱ(cellȱviabilityȱ=ȱ57.9%ȱ±ȱ0.8%)ȱasȱwellȱasȱinȱtheȱpreȬtreatmentȱmodeȱ(cellȱviabilityȱ=ȱ51.2%ȱ±ȱ2.4%).ȱ
Neitherȱ strongȱ norȱmoderateȱ antiviralȱ activityȱwasȱ shownȱ inȱ theȱ postȬtreatmentȱmode.ȱTheȱ twoȱ
extractsȱwithȱ strongȱ antiviralȱ activityȱwereȱ selectedȱ forȱ analysisȱ ofȱ viralȱ loadȱ inȱ theȱ assayȱusingȱ
quantitativeȱReverseȱTranscriptaseȬPolymeraseȱChainȱReactionȱ (qRTȬPCR).ȱTheȱviralȱ loadsȱ inȱ theȱ
assayȱtreatedȱwithȱtheȱhexaneȱ(20ȱmg/mL)ȱandȱethanolȱ(320ȱmg/mL)ȱextractsȱwereȱ5.62ȱ×ȱ106ȱ±ȱ0.11ȱ×ȱ106ȱ
andȱ 4.97ȱ ×ȱ 107ȱ ±ȱ 0.67ȱ ×ȱ 107ȱ copies/mLȱ respectively,ȱ indicatingȱ aȱ reductionȱ ofȱ 99.6%ȱ andȱ 96.3%ȱ
respectivelyȱcomparedȱtoȱtheȱvirusȱcontrol.ȱTheȱethanolȱextractȱappearsȱtoȱholdȱtheȱmostȱpromiseȱforȱ












1%ȱofȱ theȱworldȱpopulation.ȱAlthoughȱ theȱ causesȱofȱPDȱpathogenesisȱ remainsȱ incomplete,ȱ someȱ
evidencesȱ fromȱ humanȱ andȱ animalȱ studiesȱ hasȱ suggestedȱ thatȱ oxidativeȱ stressȱ isȱ anȱ importantȱ
mediatorȱinȱitsȱpathogenesis.ȱTheȱaimȱofȱthisȱstudyȱwasȱtoȱevaluateȱtheȱprotectiveȱeffectsȱofȱseaweedsȱ
extractsȱonȱdopamineȱ(DA)ȬinducedȱneurotoxicityȱinȱtheȱhumanȱneuroblastomaȱcellȱlineȱSHȬSY5Y,ȱ ȱ
asȱwellȱ theȱ associatedȱ intracellularȱ signalingȱ pathways.ȱ Cellȱ viabilityȱ studiesȱwereȱ assessedȱ byȱ ȱ
(3Ȭ(4,5ȬdimethylthiazolȬ2yl)Ȭ2,5Ȭdiphenyltetrazoliumȱ bromide)ȱ MTTȱ assayȱ andȱ theȱ intracellularȱ
signalingȱpathwaysȱassociatedȱtoȱoxidativeȱstressȱ inducedȱbyȱDA:ȱH2O2ȱgeneration,ȱmitochondrialȱ
membraneȱpotentialȱandȱcaspaseȬ3ȱactivity.ȱExposureȱofȱSHȬSY5Yȱcellsȱtoȱ303000ȱΐMȱofȱDAȱcausedȱ
significantȱeffectsȱonȱ theȱ reductionȱofȱcellȱviability,ȱ inȱaȱconcentrationȱ (24ȱh)ȱandȱ timeȬdependentȱ
mannerȱ(6ȱh,ȱ12ȱh,ȱ24ȱh,ȱ48ȱh).ȱTheȱdataȱsuggestȱthatȱtheȱcellȱdeathȱinducedȱbyȱDAȱwasȱmediatedȱbyȱ
theȱ increaseȱ ofȱ H2O2ȱ production,ȱ depolarizationȱ ofȱmitochondrialȱmembraneȱ potentialȱ andȱ theȱ
increaseȱofȱcaspaseȬ3ȱactivity.ȱTheȱ treatmentȱwithȱseaweedsȱextractsȱ (1ȱmg/mL;ȱ24ȱh)ȱevidencedȱaȱ
neuroprotectionȱeffectȱonȱtoxicityȱinducedȱbyȱDAȱ(1000ȱΐM;ȱ24ȱh),ȱnamelyȱbyȱrecoveringȱcellȱviabilityȱ
betweenȱ 10%ȱ andȱ 25%.ȱTheȱprotectiveȱ effectȱ obtainedȱ byȱ seaweedsȱ extractsȱ againstȱDAȬinducedȱ















ofȱ compoundsȱ associatedȱ toȱ thisȱ toxinȱ groupȱ isȱ criticalȱ butȱ usuallyȱ highlyȱ challengingȱ dueȱ toȱ
structuralȱcomplexityȱandȱlowȱamountȱavailable.ȱWeȱreportȱhereinȱtheȱisolation,ȱstructureȱelucidationȱ
andȱbiologicalȱactivityȱofȱgambieroneȱ(1),ȱaȱnewȱnaturalȱproductȱfromȱtheȱdinoflagellateȱGambierdiscusȱ















andȱ Gelidiumȱ spinosumȱ againstȱ twoȱ fishȱ pathogenicȱ bacteriaȱ (Aeromonasȱ hydrophilaȱ andȱ ȱ




fractionsȱ fromȱG.ȱ arcuata,ȱ fiveȱ fractionsȱ fromȱG.ȱ edulis,ȱ andȱ twoȱ fractionsȱ fromȱG.ȱ spinosumȱ haveȱ
bioactiveȱ compoundsȱ againstȱAeromonasȱ hydrophila,ȱwhileȱonlyȱ twoȱ fractionsȱ fromȱG.ȱ arcuataȱ andȱ ȱ
G.ȱ spinosumȱ haveȱ bioactiveȱ compoundsȱ againstȱ Vibrioȱ sp.ȱ TheȱMICȱ concentrationsȱwereȱ aroundȱ ȱ








upȱ toȱ1.2%ȱofȱ theȱdryȱweightȱofȱsomeȱseaweed.ȱTheȱ traditionȱofȱseaweedȱbathsȱhasȱbeenȱrevivedȱ
recentlyȱ inȱIrelandȱandȱitȱisȱsuggestedȱthatȱthereȱ isȱaȱconsiderableȱuptakeȱofȱmineralsȱbyȱtheȱbodyȱ
duringȱ suchȱ treatments.ȱTraditionalȱ seaweedȱbathsȱareȱpreparedȱusingȱ freshȱwaterȱandȱ seawaterȱ
alongȱ withȱ theȱ seaweedȱ Fucusȱ serratus.ȱ Simulatedȱ seaweedȱ bathwaterȱ samplesȱ wereȱ preparedȱ ȱ
andȱ storedȱ weeklyȱ overȱ 12ȱ months.ȱ Theseȱ wereȱ analysedȱ usingȱ theȱ classicalȱ spectrophotometricȱ ȱ
SandellȬKolthoffȱ(SK)ȱassayȱinȱorderȱtoȱestablishȱtheȱseasonalȱvariationȱinȱiodineȱlevels.ȱResultsȱshowȱ






allȱsamples,ȱ fromȱbathersȱandȱcontrols,ȱanalysedȱbyȱ theȱSKȱassayȱdemonstrateȱanȱ increaseȱ inȱUICȱ
followingȱaȱseaweedȱbath.ȱTheȱcontrolȱsubjectsȱshowedȱaȱspikeȱinȱUICȱdespiteȱnotȱimmersingȱinȱtheȱ
bathwaterȱbutȱsittingȱbesideȱ itȱ inhalingȱ iodineȱgasȱonly.ȱThisȱsuggestsȱ thatȱ iodineȱgasȱcontributesȱ
























ofȱ anȱ inducedȱ oxidativeȱ stressȱ situationȱ promotedȱ byȱH2O2ȱ (0.2ȱmM;ȱ 24ȱ h).ȱ Finally,ȱ inȱ orderȱ toȱ
understandȱpossibleȱmechanismsȱofȱactionȱofȱtheȱactiveȱcompounds,ȱtheȱmitochondrialȱmembraneȱ
potentialȱ (MMP)ȱ andȱ theȱ caspaseȱ 9ȱ activityȱwereȱ evaluated.ȱ TheȱVLCȱ fractionȱ didȱ notȱ revealedȱ
cytotoxicity.ȱAllȱfractionsȱrevealedȱcapacityȱtoȱrevertȱanȱoxidativeȱstressȱconditionȱbyȱtheȱfollowingȱ
potencyȱ orderȱ F4ȱ >ȱ F2ȱ >ȱ F3ȱ >ȱ F5ȱ >ȱ F1.ȱ Almostȱ allȱ theȱ fractionsȱ reducedȱ theȱ cellsȱ membraneȱ




























genera,ȱ isȱ anȱ inhibitorȱ ofȱ proteinȱ phospataseȱ 2Aȱ (PP2A)ȱ andȱ itsȱ tumorȱ promotingȱ andȱ cytotoxicȱ
activitiesȱ haveȱ beenȱ ofȱ aȱ greatȱ interestȱ inȱ pharmacologicalȱ researchȱ atȱ theȱmolecularȱ levelȱ [3].ȱ
Furthermore,ȱ itȱ isȱaȱnovelȱ toolȱ forȱAlzheimersȱdiseaseȱ [4].ȱHerein,ȱ theȱresultsȱofȱaȱbioprospectingȱ
processȱ comprisingȱ 31ȱ strainsȱ ofȱ marineȱ microalgaeȱ (includingȱ dinoflagellates,ȱ haptophytas,ȱ
heterokontophytasȱ andȱ oneȱ chlorophyta)ȱ areȱ showed.ȱ Theȱ assaysȱ wereȱ targetedȱ toȱ provideȱ
informationȱ onȱ antimicrobial,ȱ antiproliferative,ȱ apoptoticȱ andȱ antiȬinflammatoryȱ potentialȱ ofȱ theȱ
studiedȱextracts.ȱ
Acknowledgments:ȱ Toȱ MINECOȱ SAF2011Ȭ28883ȬC03Ȭ01,ȱ FP7ȬKBBEȬ2009Ȭ3Ȭ245137ȱ (MAREXȱ EU)ȱ andȱ ȱ
FP7ȬREGPOTȬ2012ȬCT2012Ȭ316137ȬIMBRAIMȱprojects.ȱC.R.ȱdeȱVeraȱ toȱMINECOȱFPUȱprogram.ȱToȱSantiagoȱ
Fraga,ȱ IEOȱVigo,ȱ forȱdonatingȱ theȱstrain.ȱTheȱ researchȱgroupȱacknowledgeȱ theȱ financingȱgrantedȱ toȱULLȱbyȱ
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endocrineȱ functions,ȱ oneȱ ofȱ themȱ insulinȱ sensitivity.ȱ Regulatingȱ adipogenesisȱ throughȱ dietaryȱ
supplementationȱcouldȱbeȱoneȱwayȱofȱalleviatingȱcomplicationsȱofȱtypeȱ2ȱdiabetes.ȱPolyphenolsȱhaveȱ
beenȱ shownȱ toȱ haveȱ antiȬdiabeticȱ properties.ȱ Extractsȱ fromȱ seaweed,ȱ havingȱ aȱ highȱ polyphenolȱ
content,ȱhaveȱrevealedȱantidiabeticȱandȱantioxidantȱproperties.ȱTheȱaimȱofȱthisȱstudyȱwasȱtoȱfurtherȱ

















Paralyticȱ shellfishȱpoisoningȱ (PSP)ȱ toxinsȱareȱpotentȱwaterȬsolubleȱneurotoxinsȱ includingȱ theȱ










sxtGȱ genesȱ areȱ knownȱ asȱ theȱ startingȱ genesȱ ofȱ PSPȱ toxinȱ synthesisȱ inȱ dinoflagellates,ȱ differentȱ





















fungiȱwereȱ subsequentlyȱextractedȱwithȱ lipophilicȱ solvent.ȱTheȱ resultantȱextractsȱwereȱ submittedȱ ȱ
forȱ highȱ throughputȱ screeningȱ againstȱESKAPEȱpathogenȱ relatedȱmicrobialȱdiseases,ȱ cancerȱ andȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
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(i) Exploitationȱofȱaȱhugeȱpotentialȱofȱchemodiversity:ȱNatureȱBankȱ libraryȱ (Eskitisȱ Instituteȱ forȱ



























theȱMS/HRMSȱdataȱ againstȱ aȱnewlyȱ conductedȱ inȬhouseȱMS/HRMSȱ libraryȱofȱ ~1300ȱ compoundsȱ ȱ
(10,ȱ20,ȱandȱ40ȱeVȱspectra)ȱusingȱtheȱAgilentȱsoftwareȱ[3].ȱ
Acknowledgments:ȱWeȱacknowledgeȱsupportȱ fromȱEUȱ forȱ theȱFP7ȱPharmaSeaȱprojectȱandȱ fromȱAgilentȱ forȱ
ThoughtȱLeaderȱAwardȱofȱnewȱMSȬinstrumentation.ȱ
Referencesȱ
1. Kildgaard,ȱS.;ȱMansson,ȱM.;ȱDosen,ȱ I.;ȱKlitgaard,ȱA.;ȱFrisvad,ȱ J.C.;ȱLarsen,ȱT.O.;ȱNielsen,ȱK.F.ȱAccurateȱ
DereplicationȱofȱBioactiveȱSecondaryȱMetabolitesȱfromȱMarineȬDerivedȱFungiȱbyȱUHPLCȬDADȬQTOFMSȱ
andȱaȱMS/HRMSȱLibrary.ȱMar.ȱDrugsȱ2014,ȱ12,ȱ36813705.ȱ







Toȱ activelyȱ pursueȱ bioactiveȱ compoundsȱ fromȱ naturalȱ sourcesȱ dataȱ coveringȱ fiveȱ disparateȱ
sourcesȱ areȱ requiredbiogeography,ȱ taxonomy,ȱ accessȱ toȱ biodataȱ asȱ wellȱ asȱ dereplicationȱ andȱ
characterisationȱ tools.ȱ Fortunatelyȱ forȱ thoseȱ workingȱ inȱ marineȱ naturalȱ productsȱ oneȱ database,ȱ







areȱdescribedȱ inȱ anȱ adjacentȱposter.ȱBiogeography,ȱ theȱdescriptionȱandȱunderstandingȱofȱ theȱ spatialȱ
patternsȱofȱbiodiversity,ȱisȱanȱecologicalȱtoolȱseldomȱassociatedȱwithȱnaturalȱproductsȱresearch.ȱBut,ȱ
informationȱonȱbiodiversityȱhotspots,ȱspeciesȱdistributionȱandȱlatitudinal/longitudinalȱgradientsȱcanȱ
beȱ vitalȱ toȱ understandȱ andȱ predictȱ theȱ distributionȱ ofȱmarineȱ naturalȱ products,ȱ leadȱ toȱ aȱ betterȱ
understandingȱ ofȱ spatialȱ andȱ temporalȱ patternsȱ inȱ chemotaxonomicȱ studiesȱ ofȱ taxaȱ ofȱ interest,ȱ ȱ
andȱultimatelyȱ increaseȱ theȱ successȱofȱnaturalȱproductȱdiscovery.ȱTheȱpaucityȱofȱbiogeographicalȱ
informationȱ forȱ marineȱ speciesȱ hasȱ beenȱ addressedȱ byȱ MarinLitȱ byȱ theȱ incorporationȱ ofȱ
geographical/depthȱdataȱinȱaȱsearchableȱwebȬbasedȱformatȱandȱisȱtheȱonlyȱnaturalȱproductȱdatabaseȱableȱ
toȱprovideȱandȱsearchȱbiogeographicalȱdata,ȱorȱcombineȱthoseȱdataȱwithȱotherȱtypicalȱdatabaseȱfeaturesȱ










Toȱ activelyȱ pursueȱ bioactiveȱ compoundsȱ fromȱ naturalȱ sourcesȱ dataȱ coveringȱ fiveȱ disparateȱ








areȱdescribedȱ inȱanȱadjacentȱposter.ȱFunctionalȱgroupȱ recognition.ȱThisȱapproachȱ isȱveryȱsimple,ȱbutȱ
extraordinarilyȱdiscriminating.ȱ1HȬNMRȱspectraȱareȱinformationȬrichȱandȱallowȱtheȱreadyȱrecognitionȱ
ofȱaȱwideȱvarietyȱofȱfunctionalȱgroupsmethylȱgroups,ȱacetalȱprotons,ȱaȬprotonsȱinȱpeptides,ȱcarbinol,ȱ
andȱ olefinicȱ protonsȱ andȱ aromaticȱ substitutionȱ patterns.ȱMarinLitȱ usesȱ aȱ specificallyȱ developedȱ
algorithmȱthatȱrecognizesȱaȱwideȱrangeȱofȱfunctionalȱgroupsȱwithinȱaȱstructureȱleadingȱtoȱeachȱentryȱ
inȱ MarinLitȱ beingȱ seededȱ withȱ theȱ numbersȱ ofȱ theseȱ functionalȱ groupsȱ observableȱ inȱ aȱ ȱ




aromaticȱ andȱ heteroaromaticȱ systems.ȱ MarinLitȱ isȱ theȱ onlyȱ databaseȱ withȱ functionalȱ groupȱ


















basedȱ adsorbentȱ asȱ solidȱ supportȱ andȱ aȱ stepwiseȱ organicȱ solventȱ elution.ȱTheȱmethodȱ hasȱ beenȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
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validatedȱ onȱ threeȱ selectedȱ marineȱ organisms,ȱ i.e.,ȱ Dendrillaȱ membranosa,ȱ Renieraȱ saraiȱ andȱ



















Theȱ fieldȱ ofȱ researchȱ combiningȱ naturalȱ productsȱ chemistryȱ andȱ metabolomicsȱ studiesȱ isȱ
currentlyȱgrowing.ȱWhenȱ tryingȱ toȱunravelȱ crypticȱbiosyntheticȱpathwaysȱ fromȱmicroorganisms,ȱ
differentȱmethodsȱareȱusuallyȱperformedȱsuchȱasȱtargetedȱmutagenesis,ȱchangesȱ inȱcultureȱmedia,ȱ
useȱ ofȱ differentȱ typesȱofȱ elicitors,ȱ asȱwellȱ asȱ coȬcultivationȱofȱorganisms.ȱMostȱ researchȱ inȱ thisȱ fieldȱ
statisticallyȱcomparesȱtheȱmetabolicȱprofilesȱ(eitherȱLCȬMSȱorȱNMRȱorȱboth)ȱgeneratedȱafterȱaȱselectedȱ
timeȱofȱcultivationȱunderȱtheȱdifferentȱtreatmentsȱappliedȱtoȱtheȱmicroorganismsȱinȱorderȱtoȱidentifyȱ
interestingȱ compounds.ȱ Evenȱ thoughȱ itȱ isȱ wellȱ assumedȱ thatȱ metabolismȱ isȱ aȱ functionȱ ofȱ theȱ
developmentȱstageȱofȱanȱorganismȱandȱconsequentlyȱchangesȱoverȱ time,ȱ soȱ far,ȱ fewȱstudiesȱhaveȱ
comparedȱmetabolicȱprofilesȱ throughȱ time.ȱThen,ȱ itȱ canȱbeȱassumedȱ thatȱ suchȱ studiesȱ canȱ revealȱ ȱ
newȱmetabolicȱ intermediatesȱ inȱbiosyntheticȱpathways.ȱ Inȱ theȱworkȱpresentedȱhere,ȱ aȱ timeȬscaleȱ
metabolomicȱstudyȱhasȱbeenȱperformedȱonȱdifferentȱmarineȬderivedȱPenicilliumȱstrains,ȱ forȱwhichȱ
crudeȱ cultureȱ extractsȱ wereȱ analyzedȱ byȱ HPLCȬDADȬHRMSȱ eachȱ dayȱ forȱ anȱ 18Ȭdayȱ period.ȱ
Differencesȱ inȱ termsȱ ofȱ finalȱ metabolites,ȱ intermediatesȱ andȱ kineticsȱ ofȱ productionȱ haveȱ beenȱ












Theȱ genusȱ Laurenciaȱ isȱ oneȱ ofȱ theȱmostȱ prolificȱ algalȱ sourcesȱ ofȱ highlyȱ diverseȱ secondaryȱ
metabolitesȱexhibitingȱ tremendousȱbiologicalȱactivity.ȱ Inȱorderȱ toȱ realizeȱaȱmetabolomicȱ studyȱofȱ




byȱ 3(Z)Ȭlaurenyne,ȱ cholesterol,ȱ obtusalleneȱ IAȱ andȱ aȱdibromochamigreneȱderivative.ȱAmongȱ theȱ ȱ






compound.ȱ Thus,ȱ Laurenciaȱmicrocladiaȱ fromȱCorsicaȱ isȱ differentȱ fromȱ Laurenciaȱmicrocladiaȱ fromȱ
Greeceȱ whichȱ producesȱ mainlyȱ sesquiterpenesȱ bearingȱ cuparaneȱ andȱ lauraneȱ skeleton.ȱ Itsȱ
metabolomicȱ profileȱ isȱ closerȱ toȱ thoseȱ describedȱ inȱ Italyȱ byȱ theȱ occurrenceȱ ofȱ C15ȱ acetogeninȱ
representedȱbyȱ3EȬlaurenyneȱasȱmajorȱcomponent.ȱHowever,ȱaȱdifferenceȱisȱstillȱremainingȱbetweenȱ
C15ȱacetogeninsȱ fromȱextractsȱ fromȱ Italyȱandȱ fromȱCorsica.ȱ Indeed,ȱoxepanesȱcharacterizeȱextractsȱ
fromȱItalyȱwhereasȱsevenȱmembersȱringȱacetylenicȱethersȱcharacterizeȱextractsȱfromȱCorsica.ȱ13CȱNMRȱ
asȱprovedȱ toȱbeȱanȱefficientȱmetabolomicȱ toolȱ forȱ identificationȱofȱ individualȱcomponentsȱofȱalgalȱ










































mitochondrialȱmatrixȱ andȱCypȱAȱ inȱ theȱ cytosol.ȱ Theȱ activationȱ ofȱ theseȱmoleculesȱ hasȱ importantȱ
implicationsȱ inȱdiseasesȱ suchȱusȱalzheimer,ȱ cancerȱandȱ inflammatoryȱalterations.ȱCyclosporineȱAȱ




inȱrealȱ timeȱandȱallowsȱ theȱcalculationȱofȱkineticȱconstants.ȱCypȱAȱandȱDȱwereȱ immobilizedȱontoȱ ȱ
theȱ sensorȱ surfaceȱatȱpHȱ4.5ȱorȱ6.ȱOverȱ theseȱ immobilizedȱ ligandsȱ theȱassociationȱwithȱCsAȱandȱ
Spongionellaȱ compoundsȱ wasȱ studied.ȱ Whenȱ CsAȱ wasȱ usedȱ typicalȱ associationȱ curvesȱ wereȱ ȱ
obtainedȱ atȱ anyȱ conditionȱ studied,ȱ showingȱ higherȱ affinityȱwhenȱ theȱ immobilizationȱwasȱ doneȱ ȱ
atȱ pHȱ 6.ȱ Inȱ theȱ presenceȱ ofȱ Spongionellaȱ compoundsȱ differentȱ resultsȱ wereȱ obtained.ȱ Whenȱ
cyclophilinsȱ wereȱ immobilizedȱ atȱ pHȱ 6ȱ noȱ interactionsȱ withȱ Spongionellaȱ derivativesȱ wereȱ ȱ
observed.ȱWithȱ Cypȱ Dȱ immobilizedȱ atȱ pHȱ 4.5,ȱ typicalȱ associationȱ curvesȱwereȱ obtainedȱwhenȱ ȱ
GracilinȱLȱ orȱTetrahydroaplysulphurinȬ1ȱwereȱ added,ȱwhileȱ noȱ interactionsȱwereȱ observedȱwithȱ
GracilinȱAȱandȱH.ȱWhenȱCypȱAȱwasȱimmobilizedȱatȱpHȱ4.5,ȱgoodȱassociationȱprofilesȱwereȱobtainedȱ
inȱ theȱ presenceȱ ofȱ Gracilinȱ Lȱ andȱ H,ȱ althoughȱ lowerȱ thanȱ CsA.ȱ Howeverȱ Gracilinȱ Aȱ andȱ
TetrahydroaplysulphurinȬ1ȱshowedȱhigherȱaffinityȱbyȱCypȱAȱthanȱCsA.ȱTheseȱresultsȱsuggestȱthatȱ












NMRȱmetaboliteȱ fingerprintsȱ ofȱ fractionsȱ fromȱ anȱ extractȱ ofȱ theȱ bryozoanȱAmathiaȱ tortuosaȱ
















































prolineȱ orȱ heterocycleȱ inȱ theȱ coreȱ sequence.ȱCoȬvariationȱ analysesȱ usingȱ PatGmacȱ Proteinȱ Familyȱ
Statisticȱ[2]ȱyielded,ȱamongstȱothers,ȱfiveȱcoȬvariantȱpositionsȱnearȱtheȱactiveȱsiteȱresiduesȱasȱtargetsȱ
forȱ introducingȱ variabilityȱ aimingȱ speedȱ upȱ macrocyclaseȱ enzymes.ȱ Moreover,ȱ threeȱ additionalȱ
positionsȱ nearȱ theȱ subsiteȱ thatȱ housesȱ theȱ substrateȱ heterocyclisedȱ residueȱ (PDB:4AKT)ȱ [1],ȱwillȱ beȱ ȱ
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increaseȱ theȱ lipophilicityȱ ofȱ theȱ cyclicȱ productȱ andȱ thusȱ itsȱ abilityȱ toȱ crossȱ cellularȱmembranes.ȱ






theȱCȬprenylatedȱderivative.ȱTheȱaimȱofȱ thisȱprojectȱ isȱ toȱ studyȱhomologuesȱofȱLynF,ȱ inȱorderȱ toȱ




































Theȱ marineȬderivedȱ fungusȱ Coniothyriumȱ cerealeȱ wasȱ isolatedȱ fromȱ theȱ Balticȱ seaȱ algaȱ
Enteromorphaȱsp.,ȱisȱaȱprofileȱproducerȱofȱphenalenones.ȱUponȱcultivationȱonȱsolidȱmarineȱmedium,ȱ
itȱproducedȱanȱ impressiveȱrangeȱofȱpolyketidesȱwithȱuniqueȱstructuresȱandȱremarkableȱbiologicalȱ
activitiesȱ [13].ȱ Toȱ establishȱ theȱ biosyntheticȱ precursorsȱ ofȱ theȱ polyketidesȱ (ƺ)Ȭcereolactamȱ andȱ ȱ
(ƺ)Ȭcereoaldomine,ȱwhichȱ inhibitedȱHumanȱLeukocyteȱElastaseȱ (HLE)ȱwithȱanȱ IC50ȱvalueȱofȱ9.28ȱ ȱ
andȱ3.01ȱ ΐMȱ respectively;ȱC.ȱ cerealeȱwasȱ cultivatedȱwithȱ 13CȬlabeledȱprecursors.ȱWeȱ successfullyȱ
elucidatedȱ theȱbiosyntheticȱoriginsȱofȱ theȱ carbonȱ skeletonȱofȱ (ƺ)Ȭcereolactamȱandȱ trypetheloneȱbyȱ
intensiveȱ 13Cȱ NMRȱ techniques.ȱ Fractionsȱ containingȱ theȱ (ƺ)Ȭcereoaldomineȱ wereȱ analysedȱ byȱ ȱ
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theȱbrownȱmacroalgaȱDictyotaȱdichotomaȱcollectedȱ inȱ theȱbrackishȱwatersȱofȱFusaroȱLakeȱ (Naples)ȱ ȱ
andȱtaxonomicallyȱidentifiedȱasȱAmphidiniumȱcarterae.ȱFromȱtheȱmethanolicȱextractȱofȱtheȱmicroalgalȱ
pelletȱ weȱ characterizedȱ twoȱ newȱ amphidinolȱ analogs,ȱ namedȱ amphidinolȬ20ȱ (AM20)ȱ andȱ itsȱ ȱ



























collectedȱ inȱ theȱBrazilianȱ southeastȱ coastȱwhichȱ affordedȱ aȱ fungalȱ strainȱ identifiedȱ asȱPenicilliumȱ
citrinum.ȱItsȱcrudeȱextractȱaffordedȱcitrininȱandȱthreeȱderivatives:ȱdicitrininȱA,ȱdecarboxydihydrocitrinone,ȱ
andȱ esclerotininȱ A,ȱ alongȱ withȱ oneȱ xanthone,ȱ oneȱ anthraquinoneȱ andȱ otherȱ polyketides,ȱ byȱ
chromatographicȱfractionationȱandȱpurificationȱbyȱHPLC.ȱTheȱsecondaryȱmetabolitesȱidentificationȱ










































strainsȱ includingȱPenicilliumȱ sp.,ȱAspergillusȱ sp.,ȱXylariaceaeȱ sp.,ȱEngyodontiumȱ sp.,ȱTrichobotrysȱ sp.ȱ ȱ
Forȱ severalȱantifoulingȱ compounds,ȱ theirȱantifoulingȱactivitiesȱwereȱ furtherȱevaluatedȱ inȱ fieldȱ test.ȱ ȱ









Vibrioȱ spp.ȱ areȱ aȱ GramȬnegativeȱ bacteriaȱ thatȱ dominateȱ theȱ aquaticȱ habitat.ȱ Infectionȱ byȱ ȱ
Vibrioȱspp.ȱcanȱoccurȱinȱhumansȱthroughȱcontaminatedȱseafood,ȱopenȱwoundȱandȱcanȱcauseȱcholeraȱ



















Marineȱ microorganismsȱ haveȱ beenȱ investigatedȱ forȱ decadesȱ forȱ novelȱ naturalȱ antiȬcancerȱ












associatedȱwithȱmitochondrialȱ transmembraneȱdepolarization,ȱ chromatinȱ condensationȱandȱDNAȱ
fragmentationȱasȱwellȱasȱsubȱG1ȱfractionȱofȱcellȱcycles.ȱFurthermore,ȱtheȱinductionȱofȱapoptosisȱinȱKBȱ
cellsȱwasȱmediatedȱbyȱactivatedȱcaspaseȬ3ȱwhichȱwasȱsignificantlyȱdiminishedȱinȱaȱcaspaseȬ3ȱinhibitor.ȱ




wasȱ aȱ goodȱ sign.ȱ Streptomycesȱ A16Ȭ1ȱ mightȱ haveȱ manyȱ promisingȱ activeȱ compoundsȱ ȱ










fibulata,ȱClathriaȱ reinwardti,ȱ andȱXestospongiaȱ testudinaria.ȱUsingȱ cultureȬdependentȱmethod,ȱ theseȱ
marineȱmicrobesȱwereȱisolatedȱandȱculturedȱusingȱdifferentȱmarineȱmedia,ȱnamelyȱM1,ȱM2,ȱandȱM3.ȱ
Theȱorganicȱextractsȱofȱtheȱisolatedȱmarineȱmicrobesȱwereȱscreenedȱforȱcytotoxicityȱpropertyȱ(MOLTȬ4)ȱ
andȱ antibacterialȱ activityȱ basedȱ onȱ Escherichiaȱ coliȱ andȱ Bacillusȱ cereus.ȱ Theȱ organicȱ extractsȱ fromȱ ȱ
12ȱmarineȱmicrobialȱstrainsȱwereȱfoundȱtoȱdisplayȱsignificantȱanticancerȱ(MOLTȱcellȱline)ȱpropertyȱasȱ
wellȱ asȱ antibacterialȱ activityȱ againstȱMethicillinȬResistantȱ Staphylococcusȱ aureusȱ (MRSA)ȱ BAA40,ȱ




marineȱbacterialȱstrainsȱ thatȱshowedȱsignificantȱbiologicalȱactivitiesȱ isȱalsoȱpresented.ȱ Inȱaddition,ȱ
preliminaryȱchemicalȱdataȱbasedȱonȱLCMSȱandȱ1DȬNMRȱspectroscopyȱofȱbioactiveȱbacterialȬderivedȱ













































producedȱ extracellularȱ blackȱ pigmentȱ asȱ aȱ secondaryȱmetabolite.ȱ Theȱ researchȱ aimedȱ toȱ extractȱ
melaninȱpigmentȱ fromȱRS3,ȱ characterizeȱ andȱ analyzeȱ SPFȱ activityȱ ofȱ theȱpigment.ȱThisȱ researchȱ
consistedȱofȱ severalȱ stepsȱ includingȱdeterminationȱofȱprecipitationȱ solvent,ȱextraction,ȱqualitativeȱ


















playȱaȱ centralȱ roleȱ inȱ regulatingȱ aȱwideȱvarietyȱofȱ cellularȱ function.ȱ Inȱ theȱ courseȱofȱaȱ screeningȱ
programȱforȱnewȱkinaseȱinhibitors,ȱfiveȱhexacyclicȱpoliketidesȱwereȱidentified,ȱfromȱtheȱmyceliumȱofȱaȱ
Streptomycesȱsp.,ȱ isolatedȱ fromȱanȱunidentifiedȱalgaȱcollectedȱatȱ theȱSpanishsȱBayȱofȱBiscayȱCoastȱ
(CantabrianȱSea).ȱThreeȱofȱtheȱcompoundsȱareȱnewȱnaturalȱproducts,ȱtheȱotherȱtwoȱareȱpreviouslyȱ
reportedȱ compoundsȱ [2,3].ȱ Detailsȱ ofȱ theȱ producerȱ microorganism,ȱ isolationȱ andȱ spectroscopicȱ ȱ


























subsequentlyȱ fermentedȱ inȱ fourȱgrowthȱmediaȱdesignedȱ toȱelicitȱproductionȱofȱbioactiveȱcompounds.ȱ
Subsequently,ȱcultureȱextractsȱofȱaqueousȱandȱorganicȱsolubleȱcompoundsȱwereȱpreparedȱthroughȱ
chromatographicȱ techniquesȱandȱ theȱextractsȱwereȱ testedȱ forȱbioactivities.ȱSignificantȱbioactivitiesȱ
(antiȬbacterialȱandȱantiȬfungal)ȱhaveȱbeenȱidentifiedȱfromȱ42ȱindividualȱextracts.ȱVeryȱstrongȱactivityȱ
wasȱobservedȱfromȱaȱfurtherȱ15ȱindividualȱextractsȱincludingȱbroadȬrangeȱantimicrobialȱactivitiesȱagainstȱ






























fromȱ theȱ notumȱ ofȱ theȱ seaȱ slugȱ byȱ spectroscopicȱ studiesȱ onȱ naturalȱ compoundȱ andȱ itsȱmethylȱ
derivativesȱ (1aȱandȱ1b).ȱDespiteȱ theȱapparentlyȱsimplicity,ȱgranulosideȱexhibitsȱanȱunprecedentedȱ
linearȱC26ȱ skeletonȱ thatȱ arisesȱ aȱ fewȱ questionsȱ aboutȱ itsȱ biogenesisȱ andȱ originȱ inȱ theȱAntarcticȱ
nudibranch.ȱHereȱweȱ reportȱ theȱ descriptionȱ ofȱ theȱ novelȱ naturalȱ productȱ andȱ discussȱ theȱ keyȱ
characteristicsȱ ofȱ itsȱ putativeȱ biosynthesisȱ andȱ function.ȱ Ourȱ resultsȱ suggestȱ thatȱ C.ȱ granulosaȱ
synthesizesȱdeȱnovoȱ theȱcompoundȱ inȱearlyȱstagesȱofȱ itsȱontogeny,ȱ thisȱbeingȱ theȱ firstȱevidenceȱofȱ












Fourȱ groupsȱ ofȱ novelȱ nitrogenȱ atomȱ containingȱ compoundsȱ haveȱ beenȱ isolatedȱ fromȱ theȱ




effectȱonȱproliferationȱofȱ theȱK562ȱ leukemiaȱcellȱ line.ȱSalarinȱCȱwasȱ theȱmostȱeffective,ȱamongȱ theȱ
salarinsȱtested,ȱinȱinhibitingȱcellȱproliferation,ȱasȱmeasuredȱbyȱtheȱMTTȱassay,ȱexhibitingȱinhibitoryȱ
activityȱdownȱtoȱ0.005ȱΐg/mL.ȱOnceȱpurified,ȱsalarinȱCȱbecomesȱveryȱunstableȱandȱchangesȱunderȱ
lightȱ inȱ theȱairȱ toȱ salarinȱA.ȱPossessingȱ eightȱ functionalȱgroupsȱ complicatesȱ theȱ chemistryȱofȱ theȱ
salarins.ȱNextȱtoȱtransformationȱofȱtheȱoxazoleȱringȱtoȱaȱtriacetylamine,ȱtheȱsecondȱsensitiveȱmoietyȱ
isȱtheȱvinylepoxide.ȱTheȱlatterȱbecomesȱaȱgoodȱsiteȱforȱchemicalȱtransformationsȱandȱinterȱaliaȱmayȱ


















structureȱofȱ IBȬ00208ȱwhichȱwasȱalsoȱ isolatedȱ fromȱaȱmarineȱderivedȱ speciesȱofȱActinomaduraȱ [6].ȱ
Citreamycins,ȱ cervinomycinsȱandȱ simaomicinsȱalsoȱcontainȱaȱ1,4Ȭdioxygenatedȱxanthoneȱ subunit,ȱ
andȱareȱstructurallyȱrelatedȱtoȱ1ȱbutȱbelongȱtoȱtheȱfamilyȱofȱxanthoneȱderivativesȱwithȱaȱcyclicȱamide,ȱ
whichȱ isȱrareȱamongstȱaromaticȱpolyketidesȱ [7].ȱMoreȱdetailsȱaboutȱ theȱproducerȱmicroorganism,ȱ
isolationȱ andȱ spectroscopicȱ dataȱ leadingȱ toȱ theȱ structureȱ determinationȱ ofȱ theseȱ newȱ polycyclicȱ
xanthonesȱandȱtheirȱbiologicalȱactivitiesȱwillȱbeȱreported.ȱ
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fromȱ aȱ hypersalineȱ ecosystem.ȱEpidithiodiketopiperazinesȱ (ETPs)ȱ areȱ aȱdiverseȱ groupȱ ofȱ naturalȱ
productsȱ characterizedȱbyȱ aȱdisulfideȱ linkageȱacrossȱ theȱdioxopiperazineȱ ring.ȱTheseȱmetabolitesȱ
possessȱaȱbroadȱ spectrumȱofȱbiologicalȱactivities,ȱ includingȱantibacterial,ȱantiviralȱandȱantifungalȱ
activities.ȱ Ascomycetesȱ areȱ knownȱ toȱ accumulateȱ numerousȱ newȱ andȱ bioactiveȱ secondaryȱ ȱ
metabolitesȱ includingȱETPs.ȱTheȱ genusȱPenicilliumȱ comprisesȱmoreȱ thanȱ 300ȱ knownȱ speciesȱ andȱ
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containsȱ aȱ highlyȱ diversifiedȱ arrayȱ ofȱ activeȱ compounds.ȱ Thousandsȱ ofȱ Penicilliumȱ isolatesȱ haveȱ
probablyȱ alreadyȱbeenȱ screenedȱ inȱbioprospectingȱprogrammesȱ sinceȱ theȱdiscoveryȱofȱpenicillin,ȱ ȱ
andȱ stillȱ newȱ biologicallyȱ activeȱ secondaryȱ metabolitesȱ continueȱ toȱ beȱ discoveredȱ fromȱ theseȱ ȱ




techniquesȱ toȱ yieldȱ twoȱ newȱ epidithiodiketopiperazinesȱ (ETPs)ȱderivatives,ȱ pretrichodermamideȱ ȱ















Marineȱ spongesȱ ofȱ theȱ genusȱ Plakortisȱ (Demospongiae,ȱ Plakinidae)ȱ haveȱ beenȱ intensivelyȱ
investigatedȱforȱtheirȱsecondaryȱmetabolitesȱoverȱtheȱlastȱdecades.ȱTheȱmostȱprominentȱandȱpeculiarȱ
classȱofȱPlakortisȱmetabolitesȱisȱgivenȱbyȱpropionateȬȱandȱbutyrateȬbasedȱpolyketides,ȱexemplifiedȱbyȱ
theȱ simpleȱ 1,2Ȭdioxaneȱplakortinȱ [1,2],ȱoftenȱ endowedȱwithȱ aȱpromisingȱ antimalarialȱ activityȱ [3].ȱ ȱ
AnȱintenseȱresearchȱactivityȱonȱPlakortisȱmetabolitesȱledȱtoȱpostulateȱaȱlikelyȱmechanismȱofȱactionȱ[4],ȱ





derivativesȱ haveȱ beenȱ testedȱ forȱ theirȱ inȱ vitroȱ antimalarialȱ activityȱ againstȱPlasmodiumȱ falciparumȱ
strains,ȱshowingȱIC50ȱvaluesȱinȱtheȱlowȱmicromolarȱrange.ȱOtherȱapolarȱfractionsȱofȱtheȱsameȱorganicȱ
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byȱ actinomycetesȱ andȱ fungi.ȱ Theyȱ exhibitȱ variousȱ biologicalȱ activities,ȱ includingȱ antitumor,ȱ
antifungal,ȱ antiparasitic,ȱ citotoxicȱ andȱ immunosuppressantȱ activities.ȱ Bioactiveȱ macrolidesȱ
containingȱaȱ32ȱorȱ36Ȭmemberedȱmacrocyclicȱlactonesȱhaveȱbeenȱdescribedȱinȱtheȱpastȱandȱinclude,ȱamongȱ
others,ȱbrasilinolide,ȱliposidolide,ȱandȱnovonestmycinsȱAȱandȱB.ȱHowever,ȱmacrolidesȱlinkedȱtoȱsugarȱ
derivativesȱ andȱ aȱ 1,4Ȭnaphtoquinoneȱ areȱ fairlyȱuncommon.ȱAtȱpresent,ȱ theyȱ areȱ restrictedȱ toȱ theȱ
axenomycinsȱandȱ langkolide,ȱ isolatedȱfromȱcultureȱbrothsȱofȱStreptomycesȱ lisandriȱandȱStreptomycesȱsp.ȱ
Actaȱ3062.ȱAsȱpartȱofȱtheȱPharmaSeaȱproject,ȱoverȱ400ȱactinomycetesȱwereȱgrownȱonȱcarefullyȱselectedȱ
fermentationȱ media,ȱ andȱ theirȱ fermentationȱ extractsȱ wereȱ assayedȱ againstȱ clinicallyȱ relevantȱ
pathogenicȱmicrobialȱstrains.ȱInȱthisȱwork,ȱweȱdetectedȱthatȱacetoneȱextractsȱfromȱcultureȱbrothsȱofȱ





























Xestospongiaȱ sp.ȱbyȱourȱgroupȱ ledȱ toȱ theȱ isolationȱofȱ aȱ seriesȱofȱhalenaquinoneȬtypeȱ compounds,ȱ
includingȱ xestosaprolȱCȱmethylacetal,ȱ 3ȬketoadociaquinonesȱAȱ andȱ B,ȱ tetrahydrohalenaquinonesȱ ȱ
Aȱ andȱ B,ȱ halenaquinolȱ sulfate,ȱ halenaquinoneȱ andȱ orhalquinone.ȱ Orhalquinoneȱ demonstratedȱ
significantȱ inhibitoryȱ activitiesȱ againstȱ bothȱ humanȱ andȱ yeastȱ farnesyltransferaseȱ enzymes,ȱwithȱ ȱ
IC50ȱvaluesȱofȱ0.4ȱΐMȱ [1].ȱ Inȱ theȱ frameȱofȱ theȱEuropeanȱBluegenicsȱprogram,ȱweȱhaveȱchemicallyȱ
investigatedȱ theȱ Indonesianȱ spongeȱ ofȱXestospongiaȱ sp.ȱ collectedȱ offȱNorthȱ Sulawesiȱ becauseȱ itsȱ
methanolȱ crudeȱ extractȱ hadȱ showedȱ kinaseȱ inhibitionȱ asȱwellȱ asȱ antimicrobialȱ andȱ antioxidantȱ
activities.ȱBioȬguidedȱ fractionationȱofȱ theȱextractȱ ledȱ toȱ theȱ isolationȱofȱsevenȱnewȱadociaquinoneȱ
derivativesȱ1a4c,ȱtogetherȱwithȱsevenȱknownȱcompounds,ȱadociaquinoneȱAȱandȱB,ȱsecoadociaquinonesȱ
Aȱ andȱ B,ȱ 15ȬchloroȬ14Ȭhydroxyxestoquinone,ȱ 14ȬchloroȬ15Ȭhydroxyxestoquinoneȱ andȱ xestoquinolȱ
sulfate.ȱTheȱknownȱcompoundsȱwereȱidentifiedȱbyȱcomparisonȱofȱtheirȱspectroscopicȱdataȱwithȱthoseȱ



















toȱ genusȱEuplotesȱ haveȱ beenȱ extensivelyȱ studiedȱ forȱ theirȱ abilityȱ toȱ produceȱ chemicallyȱdiverseȱ
secondaryȱmetabolitesȱand,ȱinterestingly,ȱitȱwasȱfoundȱthatȱstrainsȱbelongingȱtoȱsameȱgeneticȱcladesȱ
wereȱcharacterizedȱbyȱaȱdifferentȱprofileȱofȱbioactiveȱcompoundsȱ[1].ȱFromȱtheȱgenusȱPseudokeronopsisȱ
onlyȱ twoȱ classesȱ ofȱ pigmentsȱ haveȱ beenȱ soȱ farȱ isolated,ȱ keronopsinsȱ asȱ defensiveȱmoleculesȱ ofȱ
Pseudokeronopsisȱrubraȱ[2]ȱand,ȱmoreȱrecently,ȱkeronopsamidesȱfromȱcellȱcultureȱofȱtheȱmarineȱciliateȱ
Pseudokeronopsisȱ ricciiȱ [3].ȱWeȱ reportȱ hereȱ onȱ theȱ characterizationȱ ofȱ newȱ secondaryȱmetabolites,ȱ
erythrins,ȱ producedȱ byȱ cellȱ culturesȱ ofȱ Pseudokeronopsisȱ erythrinaȱ (Ciliophora,ȱHypotricha).ȱ Theirȱ
structureȱhaveȱbeenȱelucidatedȱbyȱextensiveȱNMRȱandȱhighȱresolutionȱMSȱmeasurementsȱandȱareȱ
characterizedȱbyȱaȱcentralȱ4ȬhydroxyȬunsaturatedȱdeltaȬlactoneȱringȱbearingȱanȱalkylȱsaturatedȱchainȱ










1. Guella,ȱ G.;ȱ Skropeta,ȱ D.;ȱ diȱ Giuseppe,ȱ G.;ȱ Dini,ȱ F.ȱ Structures,ȱ biologicalȱ activitiesȱ andȱ phylogeneticȱ
relationshipsȱofȱterpenoidsȱfromȱmarineȱciliatesȱofȱtheȱgenusȱEuplotes.ȱMar.ȱDrugsȱ2010,ȱ8,ȱ20802116.ȱ
2. Höfle,ȱG.;ȱ Pohlan,ȱ S.;ȱUhlig,ȱG.;ȱKabbe,ȱK.;ȱ Schumacher,ȱD.ȱKeronopsinsȱAȱ andȱ B,ȱChemicalȱDefenceȱ













Chemicalȱ investigationȱ ofȱ theȱ Indonesianȱ spongeȱ Callyspongiaȱ aerizusaȱ affordedȱ 13ȱ cyclicȱ ȱ




sideȱ chain,ȱ bothȱ ofȱvariableȱ size,ȱ linkedȱ throughȱ aȱnonȬproteinogenicȱ (Z)Ȭ2,3Ȭdiaminoacrylicȱ acidȱ
(DAA)ȱfunctionalȱgroup.ȱTheȱpeptidesȱareȱunusualȱinȱcontainingȱaȱconsiderableȱnumberȱofȱprolineȱ
residues,ȱofȱwhichȱoneȱprolineȱisȱalwaysȱpositionedȱatȱtheȱbeginningȱofȱtheȱsideȱchain,ȱwhileȱallȱothersȱ
areȱ foundȱ inȱ theȱ ringȱ system.ȱAllȱ compoundsȱwereȱ investigatedȱ inȱ vitroȱ againstȱMycobacteriumȱ
tuberculosis,ȱasȱwellȱasȱagainstȱTHPȬ1ȱ(humanȱacuteȱmonocyticȱleukemia),ȱandȱMRCȬ5ȱ(humanȱfetalȱ
lungȱ fibroblast)ȱ cellȱ linesȱ inȱorderȱ toȱ assessȱ theirȱgeneralȱ cytotoxicity.ȱCallyaerinsȱwereȱ foundȱ toȱ








Fungiȱbelongingȱ toȱ theȱAscomycotaȱareȱanȱ excellentȱ sourceȱofȱbioactiveȱ compounds,ȱamongȱ
others,ȱ antibiotics,ȱ immunosuppressantsȱ andȱ cholesterolȱ loweringȱ agents.ȱ Thisȱ projectȱ aimsȱ toȱ
identifyȱnewȱ fungalȱ secondaryȱmetabolitesȱusefulȱ asȱ leadȱ structuresȱ inȱpharmacology,ȱ especiallyȱ
compoundsȱ whichȱ showȱ enzymeȱ inhibitoryȱ activity.ȱ Sinceȱ theȱ marineȱ environmentȱ andȱ fungiȱ













testedȱ againstȱ theȱ aforementionedȱ targets,ȱ toȱ compareȱ theȱ inhibitoryȱ activity.ȱ Inȱ conclusion,ȱ theȱ
epipyronesȱwereȱ shownȱ toȱ exhibitȱ selectiveȱactivityȱagainstȱ cathepsinȱKȱandȱS.ȱTheȱ roleȱofȱ theseȱ
enzymesȱinȱosteoporosisȱandȱtumorȱgrowthȱrendersȱtheȱepipyronesȱinterestingȱleadȱcompoundsȱforȱ
furtherȱstudies.ȱ














theȱ Similanȱ Islandsȱ inȱ SouthernȱThailand.ȱTheȱ ethylȱ acetateȱ extractȱofȱ theȱ cultureȱofȱ thisȱ fungusȱ
furnishedȱseveralȱisocoumarineȱderivativesȱincludingȱnewȱisocoumarinsȱsimilanpyronesȱAȱ(1),ȱBȱ(2)ȱ
andȱCȱ(3),ȱaȱnewȱchevaloneȱanalog,ȱchevaloneȱEȱ(4),ȱaȱnewȱpyripyropeneȱanalog,ȱpyripyropeneȱTȱ(5),ȱ
andȱ aȱ newȱ cyclicȱ peptide,ȱ namedȱ similanamideȱ (6)ȱ [1,2].ȱ Someȱ ofȱ theȱ isolatedȱ compoundsȱwereȱ
evaluatedȱ forȱ theirȱ antimicrobialȱ activityȱ againstȱGramȬpositiveȱ andȱGramȬnegativeȱ bacteriaȱ andȱ
multidrugȬresistantȱisolatesȱfromȱtheȱenvironment.ȱ




IsocoumarinȱDerivativesȱ andȱMeroterpenoidsȱ fromȱ theȱMarineȱ SpongeȬAssociatedȱ Fungusȱ Aspergillusȱ
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Inȱourȱongoingȱ searchȱ forȱnewȱnaturalȱproductsȱwithȱ antibacterialȱactivityȱproducedȱbyȱ theȱ
marineȬderivedȱfungiȱofȱtheȱgenusȱNeosartoryaȱ[1,2],ȱweȱhaveȱinvestigatedȱtheȱsecondaryȱmetabolitesȱ
ofȱaȱThaiȱcollectionȱofȱNeosartoryaȱ takakiiȱKUFCȱ7898,ȱ isolatedȱ fromȱ theȱmarineȱalgaȱAmphiroaȱsp.,ȱ
collectedȱ fromȱ Samaesarnȱ Islandȱ inȱ theȱ Gulfȱ ofȱ Thailand.ȱ Theȱ ethylȱ acetateȱ extractȱ ofȱ itsȱ ȱ













(KUFCȱ6344),ȱandȱ theȱmarineȬderivedȱ fungiȱNeosartoryaȱ laciniosaȱ (KUFCȱ7896)ȱandȱNeosartoryaȱ tsunodaeȱ
(KUFCȱ9213).ȱTetrahedronȱ2013,ȱ69,ȱ85838591.ȱ
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tanzawaicȱacidȱderivativeȱ (1),ȱ togetherȱwithȱ fourȱknownȱanalogues,ȱ tanzawaicȱacidsȱAȱ (2),ȱCȱ (3),ȱ ȱ
Dȱ(4),ȱandȱKȱ(5).ȱTheirȱstructuresȱwereȱdeterminedȱbyȱtheȱdetailedȱanalysisȱofȱNMRȱandȱMSȱdata,ȱ
alongȱ withȱ chemicalȱ methods.ȱ Theseȱ compoundsȱ significantlyȱ inhibitedȱ theȱ nitricȱ oxideȱ (NO)ȱ
productionȱandȱtheȱnewȱtanzawaicȱacidȱderivativeȱ(1)ȱinhibitedȱtheȱlipopolysaccharideȱ(LPS)Ȭinducedȱ
inducibleȱ nitricȱ oxideȱ synthaseȱ (iNOS)ȱ andȱ cyclooxygenaseȬ2ȱ (COXȬ2)ȱ proteinsȱ andȱ mRNAȱ
expressionsȱ inȱRAWȱ264.7ȱmacrophages.ȱAdditionally,ȱcompoundȱ1ȱ reducedȱ theȱmRNAȱ levelsȱofȱ
Mar.ȱDrugsȱ2015,ȱ13,ȱ71507249ȱ
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inflammatoryȱ cytokines,ȱ includingȱ tumorȱ necrosisȱ factorȬ΅,ȱ interleukinȱ (IL)Ȭ1Ά,ȱ andȱ ILȬ6.ȱ Takenȱ







Cyclicȱdepsipeptidesȱhaveȱ emergedȱ asȱ aȱveryȱ importantȱ classȱofȱbioactiveȱ compoundsȱ fromȱ
marineȱderivedȱbacteria.ȱSeveralȱofȱtheseȱcompoundsȱhaveȱbeenȱdisclosedȱtoȱhaveȱcytotoxic,ȱantiviralȱ
and/orȱ antifungalȱ properties.ȱ Specifically,ȱ rakicidinsȱA,ȱBȱ andȱDȱ [14]ȱ showedȱ cytotoxicȱ activityȱ
againstȱtheȱmurineȱcarcinomaȱcolonȱ26ȬL5ȱtumourȱcells,ȱandȱvinylamycinȱ[5,6],ȱexhibitedȱantimicrobialȱ
activitiesȱ againstȱGramȬpositiveȱ bacteriaȱ includingȱMRSA.ȱ Inȱ anȱ effortȱ toȱdiscoverȱ newȱ cytotoxicȱ
compoundsȱfromȱmarineȱsources,ȱthreeȱnewȱlipopeptidesȱnamedȱnocardiomycinȱAȱ(1),ȱnocardiomycinȱ
Bȱ(2)ȱandȱnocardiomycinȱCȱ(3)ȱhaveȱbeenȱ isolatedȱfromȱdifferentȱmarineȱbacteriaȱbelongingȱtoȱtheȱ
orderȱ Actinomycetales.ȱ Theseȱ compounds,ȱ structurallyȱ relatedȱ toȱ theȱ reportedȱ rakicidins,ȱ areȱ ȱ
15Ȭmemberedȱdepsipeptidesȱconsistingȱofȱthreeȱaminoȱacidsȱandȱaȱ3Ȭhydroxyfattyȱacid.ȱOneȱofȱtheseȱ
aminoȱ acidsȱ correspondsȱ toȱ theȱ rareȱ unusualȱ 4ȬaminoȬ2,4Ȭpentadienoate,ȱ onlyȱ foundȱ inȱ aȱ fewȱ
examplesȱ ofȱ secondaryȱmetabolitesȱ ofȱ Actinomycetes.ȱ Detailsȱ ofȱ theȱ producerȱmicroorganisms,ȱ
isolationȱ andȱ spectroscopicȱ dataȱ leadingȱ toȱ theȱ structureȱ determinationȱ ofȱ theseȱ newȱ cytotoxicȱ
compounds,ȱasȱwellȱasȱtheirȱbiologicalȱpropertiesȱwillȱbeȱpresented.ȱ
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fromȱ theȱ ascidianȱLissoclinumȱ patellaȱ collectedȱoffȱ theȱ coastȱofȱWetarȱ inȱ theȱ Southwestȱ islandsȱofȱ
Indonesia.ȱTheseȱcompoundsȱwereȱobtainedȱbyȱbioassayȬguidedȱfractionationȱofȱanȱorganicȱextractȱ
ofȱ theȱ organism,ȱ usingȱVLCȱ RPȬ18ȱ chromatographyȱ andȱ reverseȱ phaseȱ semiȬpreparativeȱHPLC.ȱ
Structureȱelucidationȱofȱtheseȱnewȱmetabolitesȱwasȱcarriedȱoutȱbyȱspectroscopicȱmethodsȱincludingȱ
MS,ȱ 1H,ȱ 13Cȱandȱ2DȬNMR.ȱTheȱstereochemistryȱofȱ theȱaminoȱacidsȱwasȱdeterminedȱbyȱhydrolysisȱ
followedȱbyȱderivatizationȱwithȱMarfeysȱ reagentȱandȱcomparisonȱwithȱcommercialȱstandardsȱbyȱ
HPLCȬMSȱ[2].ȱ













onȱ theȱsideȱchainȱandȱaromaticȱ ringȱofȱ theȱbrominatedȱ tyrosineȱprecursorsȱgivingȱ riseȱ toȱaȱbroadȱ ȱ
rangeȱofȱbiosyntheticallyȱrelatedȱcompounds.ȱInȱtheȱcourseȱofȱourȱscreeningȱprogramȱtoȱsearchȱforȱ
newȱ antitumourȱ compoundsȱ fromȱmarineȱ organisms,ȱweȱ haveȱ isolatedȱ twoȱ newȱ bromotyrosineȱ
derivativesȱPM140657ȱ(1)ȱandȱPM140674ȱ(2),ȱasȱwellȱasȱtheȱknownȱpseudoceratinȱAȱ(3)ȱ[5],ȱfromȱaȱ
sampleȱ ofȱHexadellaȱ sp.ȱ collectedȱ offȱ theȱ coastȱ ofȱArafuraȱ (Indonesia).ȱ Theȱ structuresȱ ofȱ allȱ theȱ
compoundsȱwereȱelucidatedȱbyȱanalysisȱofȱtheirȱ1Dȱandȱ2DȬNMRȱspectraȱandȱcomparisonȱwithȱdataȱ
reportedȱ forȱotherȱbromotyrosineȱderivatives.ȱPM140674ȱ exhibitsȱmicromolarȱ cytotoxicityȱagainstȱ
severalȱcellȱlines,ȱincludingȱlungȱ(A549),ȱcolonȱ(HT29),ȱbreastȱ(MDAȬMBȬ231)ȱandȱpancreasȱ(PSN1).ȱ




























Theȱ screeningȱofȱmicrobialȱnaturalȱproductsȱ representsȱ anȱ importantȱ routeȱ toȱ theȱdiscoveryȱ ȱ
ofȱnovelȱanticancerȱandȱantibioticȱagents.ȱDiverseȱactinobacteriaȱ isolatedȱ fromȱuniqueȱecosystemsȱ
haveȱbeenȱ shownȱ toȱproduceȱbioactiveȱ compoundsȱwhichȱ exertȱ theirȱ influenceȱbyȱprocessesȱ thatȱ ȱ
areȱ notȱ compromisedȱ byȱ existingȱmultidrugȬresistanceȱpathways.ȱ Inȱ orderȱ toȱ obtainȱ newȱ strainsȱ ȱ
likelyȱ toȱproduceȱnovelȱmetabolites,ȱexaminationȱofȱ samplesȱ fromȱdifferentȱhabitatsȱandȱextremeȱ
environmentsȱisȱnecessary.ȱTheȱEastȱMediterraneanȱbasinȱisȱaȱgeomorphologicallyȱandȱbiologicallyȱ
uniqueȱmarineȱecosystemȱ thatȱhasȱnotȱbeenȱ investigatedȱ soȱ farȱ forȱ itsȱmicrobiotaȱasȱproducersȱofȱ
secondaryȱmetabolites.ȱInȱsearchȱofȱnewȱbioactiveȱsecondaryȱmetabolitesȱfromȱmarineȱmicroorganismsȱ
foundȱ inȱ theȱGreekȱ seas,ȱweȱhaveȱ selectivelyȱ isolatedȱmoreȱ thanȱ 900ȱ actinobacterialȱ strainsȱ fromȱ
sedimentsȱandȱmacroorganismsȱfromȱtheȱAegeanȱandȱtheȱIonianȱSeas.ȱOnȱtheȱbasisȱofȱpreliminaryȱ
screeningȱofȱtheȱchemicalȱprofilesȱofȱsmallȱscaleȱliquidȱculturesȱofȱnumerousȱactinobacterialȱstrainsȱ




Amongȱ these,ȱ twoȱ polyketidesȱ areȱ newȱ naturalȱ products.ȱ Theȱ structureȱ elucidationȱ andȱ theȱ
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inȱ Laurenciaȱ species,ȱ exhibitȱ aȱwideȱ rangeȱ ofȱ pharmacologicalȱ activities,ȱ e.g.,ȱ antiinflammatory,ȱ
cytotoxic,ȱ andȱ antibacterial.ȱ Previousȱ studiesȱ onȱ Laurenciaȱ speciesȱ haveȱ indicatedȱ thatȱ theȱ
chemodiversityȱobservedȱinȱtheȱspeciesȱlevelȱmayȱbeȱaffectedȱbyȱenvironmentalȱfactors.ȱInȱtheȱcourseȱ




ofȱ thisȱspeciesȱoffȱ IlhaȱdoȱXavierȱ fromȱ theȱstateȱofȱSantaȱCatarinaȱaffordedȱaȱcrudeȱextractȱwithȱaȱ
differentȱchemicalȱprofile.ȱInȱorderȱtoȱstudyȱtheȱmagnitudeȱofȱtheȱdifferenceȱinȱtheȱchemicalȱprofiles,ȱ




























hydrochlorideȱ (4),ȱ isolatedȱhereȱnaturallyȱ forȱ theȱ firstȱ time.ȱ Inȱaddition,ȱsixȱknownȱcompounds



















withȱ theȱmarineȱ sponge,ȱHaliclonaȱ simulans,ȱ isolatedȱ fromȱ Irishȱwatersȱandȱ identificationȱofȱpolyketideȱ
synthaseȱgenesȱfromȱtheȱspongeȱmetagenome.ȱEnviron.ȱMicrobiol.ȱ2008,ȱ10,ȱ18881902.ȱ










Softȱ coralsȱ belongingȱ toȱ theȱ orderȱ Alcyonaceaȱ (subclassȱ Octocorallia),ȱ areȱ richȱ sourcesȱ ofȱ
xenicaneȬtypeȱcompoundsȱwhichȱareȱcharacterizedȱbyȱaȱdihydropyranȱringȱfusedȱtoȱnineȬmemberedȱ
ring.ȱFourȱ familiesȱwithȱdifferentȱ functionalitiesȱhaveȱbeenȱ identifiedȱwithinȱ thisȱ structuralȱ classȱ ȱ




columnȱ chromatographyȱ andȱ semipreparativeȱHPLCȱpurificationȱ fromȱ anȱorganicȱ extractȱofȱ thisȱ
organism.ȱTheirȱplanarȱstructuresȱwereȱdeterminedȱbyȱ1Dȱandȱ2DȱNMRȱandȱHRESIMSȱtechniquesȱ
whileȱtheirȱrelativeȱstereochemistriesȱwereȱelucidatedȱbyȱcomparisonȱofȱtheirȱchemicalȱshiftsȱandȱcouplingȱ
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forȱ theȱ simultaneousȱ andȱ preciseȱ determinationȱ ofȱ longȬrangeȱ heteronuclearȱ couplingȱ constants.ȱ ȱ
Inȱ addition,ȱ broadbandȱ homonuclearȱ decouplingȱ techniquesȱ canȱ alsoȱ beȱ incorporatedȱ toȱ enhanceȱ




















ofȱ improvedȱ homodecoupledȱ variantsȱ ofȱ 1,1Ȭȱ andȱ 1,nȬADEQUATEȱ (HDȬADEQUATE)ȱ andȱ theȱ
utilizationȱ ofȱ theseȱ techniquesȱ inȱ resolvingȱ longȬstandingȱ structuralȱ questionsȱ associatedȱ withȱ
crytospirolepine.ȱInȱaddition,ȱweȱevaluateȱtheȱcombinationȱofȱNUSȱandȱhomonuclearȱdecouplingȱforȱ















theȱ detectionȱ ofȱ aȱ significantȱ numberȱ ofȱ stillȱ longerȬrangeȱ connectivitiesȱ toȱ bothȱ protonatedȱ andȱ ȱ











Historically,ȱ marineȱ naturalȱ productsȱ fromȱ theȱ Republicȱ ofȱ Irelandȱ haveȱ beenȱ greatlyȱ
underrepresentedȱinȱtheȱliteratureȱdespiteȱhavingȱaȱcoastlineȱofȱoverȱ4500ȱmiles.ȱArchidorisȱpseudoargusȱ
isȱaȱsoftȬbodied,ȱslowȱmovingȱDoridȱnudibranchȱwhichȱinhabitsȱtheȱcoastalȱwatersȱofȱIrelandȱandȱtheȱ




eggȱ sacsȱ canȱ beȱ brightlyȱ coloredȱ andȱ exposedȱ toȱ predation,ȱ yetȱ noneȱ ofȱ theȱmanyȱ surroundingȱ






Forȱ futureȱproteinȱ supply,ȱLaminariaȱdigitataȱ isȱ aȱpromisingȱ sourceȱdueȱ toȱ itsȱ relativelyȱhighȱ
proteinȱcontentȱ(15%ȱw/wȱDM)ȱandȱrobustnessȱinȱNorthȬSeaȱgrowingȱconditions.ȱInȱorderȱtoȱapplyȱ
theȱseaweedȱproteinsȱinȱtheȱfeedȱindustry,ȱextractionȱisȱneeded.ȱTheȱfirstȱstepȱinȱextractionȱofȱproteinsȱ





hydroxylȱ groups,ȱ theȱmoleculesȱ canȱ bindȱ nonȬcovalentlyȱ toȱ proteinsȱ viaȱ hydrogenȱ bridgesȱ andȱ
hydrophobicȱ interactionsȱwithȱ theȱ tanninȱ rings,ȱ andȱ formȱ phlorotanninȬproteinȱ complexesȱwithȱ
limitedȱsolubility.ȱAnȱadditionalȱgroupȱofȱsecondaryȱmetabolitesȱisȱrepresentedȱbyȱtheȱterpenoids.ȱ ȱ
Inȱorderȱ toȱ studyȱ theȱphlorotanninȬproteinȱ complexationȱpotentialȱduringȱ theȱprocessȱofȱproteinȱ
extraction,ȱaȱdetailedȱinvestigationȱonȱphlorotanninsȱcontent,ȱdegreeȱofȱpolymerisationȱandȱstructureȱ
isȱ needed.ȱ Chromatographicȱ analysisȱ ofȱ phlorotanninsȱ formsȱ aȱ challengeȱ dueȱ toȱ theȱ structuralȱ
diversityȱandȱsimilarȱpolaritiesȱofȱ theseȱmolecules.ȱForȱ investigation,ȱ tanninsȱwereȱextractedȱ fromȱ
Laminariaȱdigitataȱinȱ80%ȱmethanolȱandȱpartitionedȱwithȱethylȱacetate.ȱTheȱethylȱacetateȱphaseȱwasȱ


















theȱ isolationȱ andȱ identificationȱ ofȱ chemicalsȱ fromȱ C.ȱ tailliezi.ȱ Consideringȱ theȱ veryȱ interestingȱ
alkaloidsȱ isolatedȱ fromȱCrambeidaeȱ sponges,ȱ suchȱ asȱ theȱ crambescinsȱ andȱ crambecidinsȱ fromȱC.ȱ
crambe,ȱweȱdecidedȱtoȱinvestigateȱtheȱchemodiversityȱofȱC.ȱtailliezi.ȱTheȱfirstȱresultsȱonȱtheȱisolationȱ
andȱstructureȱelucidationȱofȱtheȱmajorȱcompoundsȱpresentȱinȱthisȱspeciesȱwereȱfoundȱtoȱbeȱextremelyȱ
complicated.ȱ However,ȱ weȱ wereȱ ableȱ toȱ recognizeȱ guanidineȱ alkaloidsȱ similarȱ toȱ theȱ alreadyȱ

















Theȱ extension,ȱ localizationȱ andȱ ecologicalȱ aspectsȱ ofȱ theȱ Brazilianȱ coastalȱ zoneȱmakesȱ itȱ aȱ
remarkableȱ reservoirȱ ofȱ compoundsȱwithȱ pharmacologicalȱ potential.ȱMarineȱ actonomyceteȱ haveȱ
shownȱtoȱbeȱanȱattractiveȱsourceȱofȱstructurallyȱdiversifiedȱbioactiveȱcompounds.ȱTheȱmainȱpurposeȱ
ofȱ thisȱ studyȱwasȱ toȱprospectȱ antitumorȱ compoundsȱ throughȱ aȱ cytotoxicityȬguidedȱ fractionationȱ
approachȱ ofȱ theȱ actinomyceteȱ strainsȱ Salinisporaȱ arenicolaȱ andȱ Streptomycesȱ sp.ȱ recoveredȱ fromȱ
sedimentsȱcollectedȱatȱtheȱSaintȱPeterȱandȱSaintȱPaulsȱArchipelagoȱ(SPSPA)Brazil.ȱFractionationȱofȱ
theȱethylȱacetateȱcrudeȱextractȱobtainedȱfromȱS.ȱarenicolaȱ(IC50ȱ0.55ȱΐg/mL)ȱresultedȱinȱtwoȱcytotoxicȱ
fractions.ȱHRȬLCMSȱ dereplicationȱ analysisȱ ofȱ suchȱ fractionsȱ combinedȱwithȱ comparisonȱ inȱ theȱ
AntiMarinȱ databaseȱ indicatedȱ theȱ presenceȱ ofȱ staurosporineȱ derivativesȱ (14),ȱ aȱ wellȱ knownȱ ȱ






andȱ 2DȱNMRȱ experimentsȱ andȱHRMS.ȱBioassayȬguidedȱ fractionationȱofȱ theȱ ethylȱ acetateȱ extractȱ ȱ
fromȱStreptomycesȱsp.ȱ(IC50ȱofȱ2.27ȱΐg/mL)ȱaffordedȱhighlyȱcytotoxicȱantibioticsȱpiericidinȱAȱ(6)ȱandȱ
glycopiericidinȱ Aȱ (7),ȱ asȱwellȱ asȱ threeȱ knownȱ diketopiperazinesȱ fromȱ theȱ activeȱ fractions.ȱ Theȱ
identificationȱofȱtheseȱcompoundsȱwasȱcarriedȱoutȱbyȱanalysesȱHRȬLCMS,ȱfollowedȱbyȱqueryȱtoȱtheȱ








Fungiȱ areȱwellȱ knownȱ toȱ beȱ aȱ richȱ sourceȱ ofȱ structurallyȱ complexȱ andȱ biologicallyȱ activeȱ
compounds.ȱTheȱ aimȱ ofȱ theȱ currentȱ studyȱwasȱ toȱ investigateȱmetabolitesȱ ofȱ theȱmarineȬderivedȱ
fungusȱStemphyliumȱglobuliferum.ȱTheȱstrainȱwasȱisolatedȱfromȱtheȱbrownȱalgaȱPetaloniaȱzosterifoliaȱ
collectedȱ inȱ theȱBalticȱ Sea.ȱ Investigationȱ ofȱ theȱ extractȱ revealedȱ severalȱmetabolitesȱ belongingȱ toȱ ȱ
twoȱ structuralȱ classes,ȱ i.e.,ȱdialkylresorcinolsȱ andȱmacrolides.ȱThus,ȱ afterȱ separationȱ viaȱ vacuumȱ
liquidȱ chromatographyȱ andȱ furtherȱ purificationȱ usingȱ HPLCȱ weȱ gainedȱ theȱ resorcinolȬtypeȱ
metaboliteȱ4ȬbutylȬ3,5ȬdihydroxyȬbenzoicȱacid,ȱaȱnewȱnaturalȱproduct.ȱAnotherȱcompoundȱisolatedȱ
wasȱstemphol,ȱaȱ2,5Ȭdialkylresorcinol.ȱThisȱknownȱmetaboliteȱshowedȱactivityȱagainstȱmultiȬresistantȱ
Staphylococcusȱ aureus,ȱEnterococcusȱ faeciumȱasȱwellȱasȱagainstȱCandidaȱ albicans.ȱ Inȱaddition,ȱaȱweakȱ
inhibitoryȱ activityȱ towardȱ theȱ proteaseȱ humaneȱ leucocyteȱ elastaseȱ (HLE)ȱ wasȱ found.ȱ Aȱ thirdȱ
metaboliteȱwasȱ theȱ14Ȭmemberedȱ lactoneȱcoriolide,ȱwhichȱwasȱ formerlyȱreportedȱ fromȱbutterflies.ȱ
ThisȱmacrolideȱwasȱactiveȱagainstȱBacillusȱmegaterium.ȱFurthermore,ȱcoriolideȱdisplayedȱaȱspecificȱ
inhibitoryȱactivityȱ towardsȱHLEȱwithȱanȱ IC50ȱofȱ5ȱΐg/mL,ȱwhileȱ itsȱactivityȱ towardsȱ cathepsinȱBȱ ȱ
andȱLȱwasȱaboutȱ10Ȭfoldȱweaker.ȱTheȱisolatedȱmetabolitesȱfromȱtheȱfungusȱStemphyliumȱglobuliferumȱ
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beenȱ usedȱ asȱ chemotaxonomicȱ makers,ȱ andȱ haveȱ provedȱ aȱ usefulȱ toolȱ toȱ facilitateȱ taxonomyȱ
identificationȱ [2].ȱ Examplesȱ ofȱ suchȱ compoundsȱ thatȱ haveȱ beenȱ usedȱ forȱ taxonomicȱ workȱ areȱ
anomoianȱAȱ[3]ȱandȱaplyzanzineȱAȱ[4].ȱInȱaȱcontinuationȱofȱourȱinvestigationȱofȱnewȱmarineȱnaturalȱ
products,ȱweȱ nowȱ reportȱ theȱ isolationȱ ofȱ twoȱ newȱ bromotyrosineȱ derivatives,ȱ anomoianȱ Bȱ andȱ
aplyzanzineȱB,ȱthatȱmayȱalsoȱhaveȱutilityȱasȱnewȱchemotaxonomicȱmakersȱandȱthatȱhaveȱbeenȱisolatedȱ































thereforeȱ initiatedȱ aȱ programmeȱ toȱ exploreȱ theȱ antimicrobialȱ potentialȱ ofȱ SouthȱAfricanȱmarineȱ
organisms.ȱAȱnumberȱofȱorganicȱextractsȱfromȱLaurenciaȱspp.ȱcollectedȱfromȱtheȱSouthȱAfricanȱcoastȱ





















Ascidiacea)ȱ haveȱ yieldedȱ aȱ varietyȱ ofȱ structurallyȱ novelȱ andȱ pharmacologicallyȱ interestingȱ
compoundsȱhowever,ȱstudiesȱrelatedȱtoȱpotentialȱschistosomicidalȱaboutȱtheseȱgeneraȱareȱnonȬexistent.ȱ
Schistosomiasisȱ isȱ oneȱ ofȱ theȱmostȱ significantȱ neglectedȱ diseasesȱ inȱ theȱworld.ȱ Theȱ aimȱ ofȱ thisȱ ȱ
researchȱ wasȱ toȱ evaluateȱ theȱ schistosomicidalȱ potentialȱ ofȱ theȱ crudeȱ methanolicȱ extractsȱ ofȱ ȱ
B.ȱgiganteumȱ (BG),ȱDidemnumȱsp.ȱ (DS)ȱandȱT.ȱorbiculatumȱ (TO)ȱagainstȱadultȱwormsȱofȱShistosomaȱ
mansoni.ȱ Theȱ extractsȱwereȱ testedȱ forȱ viabilityȱ andȱmotorȱ activityȱ atȱ theȱ concentrationsȱ 50ȱ andȱ ȱ
100ȱΐg/mL.ȱRegardingȱtheȱmobility,ȱTOȱextractȱreducedȱonȱ100%ȱofȱmotorȱactivityȱatȱ50ȱΐg/mLȱafterȱ
72ȱh,ȱwhileȱDSȱextractȱdecreasedȱ theȱmotorȱactivityȱonȱ100%ȱofȱparasitesȱatȱ100ȱΐg/mLȱafterȱ24ȱh.ȱ ȱ
Inȱ contrast,ȱ theȱ BGȱ extractȱwasȱ inactive.ȱNoȱ extractȱ elicitedȱ deathȱ ofȱ theȱ parasites.ȱDespiteȱ theȱ
inactivity,ȱ theȱ protonȱNMRȱ spectrumȱ ofȱ aȱ semiȬpurirfedȱ fractionȱ fromȱ theȱ BOȱ extractȱ revealedȱ
interestingȱ signalsȱ whichȱ promptedȱ furtherȱ investigation.ȱ Combinationsȱ ofȱ normalȱ andȱ ȱ
reversedȬphaseȱcolumnȱchromatographyȱandȱHPLCȬELSDȱofȱBGȱextractȱconducedȱ theȱ isolationȱofȱ ȱ
theȱ aliphaticȱ sulfatedȱ compoundȱ (3Z,6Z,9Z)Ȭ3,6,9ȬDodecatrienȬ1Ȭylȱ hydrogenȱ sulfateȱ (1).ȱ Theȱ
structuralȱelucidationȱofȱ1ȱwasȱestablishedȱbyȱNMRȱspectroscopicȱandȱmassȱspectrometricȱanalysisȱ















Actinomycetales.ȱ Inȱourȱproject,ȱ theȱscarcelyȱexaminedȱstrainȱWilliamsiaȱmaris,ȱwhichȱwasȱ initiallyȱ
isolatedȱfromȱtheȱSeaȱofȱJapan,ȱwasȱobtainedȱfromȱDMSZȱ(Braunschweig,ȱGermany)ȱandȱhasȱbeenȱ
cultivatedȱ inȱ aȱ GYMȬmediumȱ (0.4%ȱ glucose,ȱ 0.4%ȱ yeastȱ extract,ȱ 1%ȱmaltȱ extract)ȱ forȱ 14ȱ days.ȱ ȱ





spectroscopyȱ asȱ lumichrome,ȱ indoleȬ3Ȭcarbaldehydeȱ andȱ aȱ 3ȬOȬmethylȱmannoseȱ polysaccharide.ȱ ȱ














BioCareȱmarineȱwasȱaȱ twoȬyearȱ collaborativeȱ researchȱprojectȱ (20122014)ȱ fundedȱunderȱ theȱ ȱ
EU,ȱ Interregȱ 2ȬSeasȱ programme.ȱ Itȱ aimedȱ toȱ isolate,ȱ characteriseȱ andȱ sustainablyȱ utiliseȱmarineȱ
biomoleculesȱfromȱseaweeds,ȱfish,ȱoysters,ȱshrimpsȱandȱbacteria.ȱTheȱbiomoleculesȱwereȱevaluatedȱ
toȱ beȱ integratedȱ intoȱ functionalȱ productsȱ forȱ humanȱ healthcareȱ andȱ environmentalȱ applications.ȱ ȱ









causeȱ environmentalȱ andȱ healthȱ damageȱ andȱ presentȱ aȱ significantȱ threatȱ toȱ humanȱwellbeing.ȱ ȱ
OurȱconsortiumȱconsistedȱofȱtheȱUniversityȱofȱBrightonȱ(UK),ȱUniversityȱofȱGentȱ(Gent,ȱBelgium),ȱ













Manyȱ cyanobacteriaȱ canȱ produceȱ extracellularȱ polymericȱ substancesȱ (EPS)ȱ thatȱ canȱ remainȱ
associatedȱ toȱ theȱ cellȱ orȱ beȱ releasedȱ intoȱ theȱ environmentȱ (RPSȬreleasedȱ polysaccharides).ȱ Theȱ
particularȱ featuresȱofȱ theseȱpolymers,ȱnamelyȱ theȱpresenceȱofȱ twoȱdifferentȱuronicȱacids,ȱsulphateȱ
groupsȱandȱhighȱnumberȱofȱdifferentȱmonosaccharides,ȱmakesȱthemȱpromisingȱforȱbiotechnologicalȱ
applicationsȱ suchȱ asȱ metalȱ removalȱ fromȱ pollutedȱ waters.ȱ Cyanotheceȱ sp.ȱ CCYȱ 0110,ȱ aȱ marineȱ









systemsȱ wasȱ assessed.ȱ Ourȱ resultsȱ clearlyȱ showedȱ thatȱ RPSȱ areȱ theȱ mostȱ efficientȱ fractionȱ inȱ ȱ
metalȬadsorption.ȱMoreover,ȱ anȱ acidȱ orȱ basicȱ preȬtreatmentȱ ofȱ RPSȱ increasedȱ theȱ specificȱmetalȱ
removal.ȱCurrently,ȱmajorȱsitesȱforȱmetalȱbindingȱareȱbeingȱidentifiedȱbyȱphysicochemicalȱanalyses.ȱ
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greatȱ healthȱ benefits.ȱ Theyȱ areȱ anȱ importantȱ sourceȱ ofȱ polysaccharides,ȱ suchȱ asȱ sulfatedȱ
polysaccharides,ȱ whichȱ areȱ responsibleȱ forȱ manyȱ ofȱ theirȱ potentialȱ propertiesȱ thatȱ mightȱ findȱ
relevanceȱ inȱ nutraceutical,ȱ pharmaceuticalȱ andȱ cosmeceuticalȱ applications.ȱ Nowadays,ȱ toȱ treatȱ ȱ
healthȱ troublesȱ linkedȱ toȱ thromboȬembolicȱcomplication,ȱmostȱofȱ theȱanticoagulantȱ treatmentsȱareȱ
heparinȬbased.ȱDespiteȱ itsȱmajorȱ anticoagulantȱ activity,ȱheparinȱ canȱ causeȱ seriousȱ adverseȱ events.ȱ
Moreover,ȱitsȱlowȱbioavailabilityȱmakesȱsuchȱaȱtreatmentȱreallyȱexpensive.ȱGivenȱtheȱrisksȱandȱhighȱ
costsȱofȱ theseȱ treatments,ȱ thereȱ isȱ aȱ compellingȱneedȱ forȱ furtherȱ investigationȱofȱnewȱ sourcesȱofȱ
anticoagulants.ȱToȱstudyȱtheȱanticoagulantȱpotentialȱofȱsulfatedȱpolysaccharidesȱfromȱmacroalgae,ȱ
differentȱ extractsȱ wereȱ preparedȱ usingȱ variousȱ extractionȱ processesȱ leadingȱ toȱ enrichedȱ




specificȱ antithrombinȬdependentȱ pathwayȱ (antiȬXaȱ andȱ antiȬIIa)ȱ toȱ theȱ intrinsicȱ and/orȱ commonȱ
(ActivatedȱPartialȱThromboplastinȱTime),ȱextrinsicȱ(ProthrombinȱTime)ȱorȱcommonȱ(ThrombinȱTime)ȱ
anticoagulantȱ pathways.ȱ Furthermore,ȱ theȱ extractȱ anticoagulantȱ propertiesȱwereȱ comparedȱwithȱ
thoseȱofȱcommercialȱanticoagulants:ȱheparinȱandȱLovenox®.ȱToȱhaveȱaȱbetterȱunderstandingȱofȱtheȱ
structureȬfunctionȱ relationsȱ forȱ theȱ anticoagulantȱ activityȱ ofȱ sulfatedȱ polysaccharides,ȱ extractsȱ ȱ
fromȱgreenȱmacroalgaeȱ(Ulvas)ȱwereȱalsoȱpreparedȱandȱpurifiedȱaccordingȱ toȱaȱgreenȱ industrialȱ
















environmentsȱ needȱ toȱ tolerateȱ extremeȱ conditions,ȱ e.g.,ȱ waveȱ action,ȱ radiationȱ andȱ fluctuatingȱ
temperatures,ȱosmolarity,ȱandȱpH.ȱManyȱofȱtheȱadaptiveȱstrategiesȱadoptedȱbyȱtheȱorganismsȱdependȱ
onȱpolysaccharidesȱofȱdifferentȱ structuresȱandȱproperties.ȱMarineȱpolysaccharidesȱ containȱ allȱ theȱ





wereȱ sequenced.ȱ Followingȱ inȬdepthȱ bioinformaticȱ analysis,ȱ selectedȱ genesȱ encodingȱ variousȱ
carbohydrateȱ enzymesȱwereȱ expressedȱ includingȱ enzymesȱ capableȱofȱdegradingȱ complexȱmarineȱ
polysaccharides,ȱe.g.,ȱchondroitinȱsulfate,ȱchitin,ȱlaminarin,ȱfucoidanȱandȱalginate.ȱAmongȱthoseȱwereȱ
theȱ ΅ȬLȬfucosidaseȱAful2ȱ fromȱLitorilineaȱ aerophilaȱMAT4131;ȱ chondroitinȱ lyaseȱChoA1ȱ andȱ theȱ
sulfataseȱ SulA2ȱ fromȱ theȱArthrobacterȱ strainȱMAT3885.ȱ Bothȱ strainsȱwereȱ isolatedȱ fromȱmarineȱ
environmentsȱfollowingȱenrichmentȱonȱchondroitinȱsulfateȱcontainingȱmedia.ȱFunctionalȱanalysisȱofȱ
theȱenzymesȱrevealedȱthatȱtheȱfucosidaseȱAfuL2ȱwasȱactiveȱonȱnaturalȱsubstratesȱsuchȱasȱfucoidanȱ
fromȱ Laminariaȱ digitataȱ andȱ Fucusȱ vesiculosus.ȱ Additionȱ ofȱ theȱ sulfataseȱ SulA2ȱ improvedȱ theȱ










Alzheimersȱ diseaseȱ (AD)ȱ isȱ aȱ neurodegenerativeȱ diseaseȱ thatȱ leadsȱ toȱ progressiveȱ lossȱ ofȱ
neuronsȱwhichȱoftenȱresultsȱinȱdeteriorationȱofȱmemoryȱandȱcognitiveȱfunction.ȱTheȱdevelopmentȱofȱ
ADȱ isȱ highlyȱ associatedȱwithȱ theȱ formationȱ ofȱ plaquesȱwithinȱ theȱ dyingȱ cellsȱ inȱ theȱ brainȱ andȱ ȱ
tanglesȱwithinȱtheȱneurons.ȱRecentȱevidencesȱhighlightedȱtheȱimportanceȱofȱneuroglobinȱ(NGB)ȱinȱ
amelioratingȱADȱbyȱprotectingȱtheȱneuronalȱcells.ȱHowever,ȱtheȱunderlyingȱprotectiveȱmechanismsȱ






usingȱ realȬtimeȱ PCRȱ basedȱ onȱ SYBRȱGreen.ȱ Flowȱ cytometryȱ confirmedȱ theȱ protectiveȱ effectsȱ onȱ ȱ
SHȬSY5Yȱcellsȱwereȱsignificantȱwhenȱ5ȱΐg/mLȱofȱfucosterolȱ(7.47%ȱdoubleȱpositiveȱforȱAnnexinȱVȱ ȱ















andȱ theȱ technoȬfunctionalitiesȱofȱ theȱproteinȱ isolatesȱobtained.ȱProteinȱsourcesȱwereȱselectedȱ fromȱ









































Betweenȱ theȱ diverseȱ andȱmultipleȱ pharmacologicalȱ propertiesȱ ofȱmarineȱmetabolites,ȱ bioactiveȱ
naturalȱmacromoleculesȱhaveȱgainedȱinterest,ȱsinceȱsuchȱbiomacromoleculesȱpossessȱaȱwideȱrangeȱofȱ
biomedicalȱapplications.ȱCollagenȱisȱaȱubiquitousȱhighȱmolecularȱweightȱfibrousȱproteinȱfoundȱinȱallȱ





contents.ȱ Theȱ isolatedȱ collagensȱ wereȱ morphologically,ȱ physicochemicallyȱ andȱ biochemicallyȱ
characterized.ȱ Theȱ yieldȱ ofȱ totalȱ collagen,ȱ intercellularȱ collagenȱ andȱ sponginȱ wasȱ respectively,ȱ ȱ
12.6%,ȱ 0.1%,ȱ andȱ 4.2%ȱ dryȱweightȱ forȱ A.ȱ cannabinaȱ andȱ 5.0%,ȱ 0.4%,ȱ andȱ 10.4%ȱ dryȱweightȱ forȱ ȱ
S.ȱ carnosus,ȱwhileȱ forȱP.ȱ simplexȱonlyȱ0.8%ȱdryȱweightȱofȱ sponginȱwasȱ isolated.ȱLightȱmicroscopyȱ
observationsȱshowedȱfibrousȱstructures,ȱwhileȱscanningȱelectronȱmicroscopyȱconfirmedȱtheȱpresenceȱ
ofȱcollagenȱinȱtheȱisolatedȱsamples.ȱTheȱmeasuredȱIRȱspectraȱwereȱcharacteristicȱforȱproteinsȱofȱtheȱ
collagenȱclass.ȱTheȱacidȬbaseȱpropertiesȱofȱ theȱmaterialȱwereȱ investigatedȱbyȱ titration,ȱwhichȱalsoȱ
showedȱthatȱspongeȱcollagenȱwasȱinsolubleȱinȱdiluteȱacidȱmedia,ȱwhileȱdispersionȱofȱcollagenȱwasȱ
facilitatedȱinȱdiluteȱbasicȱmedia.ȱSinceȱcollagenȱfromȱcattleȱentailsȱtheȱrisksȱofȱallergicȱreactionsȱandȱ
possibleȱ connectiveȱ tissueȱ disorders,ȱ suchȱ asȱ arthritisȱ andȱ lupus,ȱ andȱmoreȱ seriously,ȱ ofȱ bovineȱ

















thisȱ pigmentȱ haveȱ beenȱ reported:ȱ antidiabetic,ȱ cholesterolȬmetabolismȱ control,ȱ antiȬobesity,ȱ
antioxidant,ȱ cancerȱ cellsȱ antiȬproliferation,ȱ andȱ antiȬinflamatoryȱ [1].ȱ FucoxanthinȬcontainingȱ extractsȱ
haveȱbeenȱobtainedȱbyȱabsoluteȱethanolȱextractionȱofȱ freezeȬdriedȱSmȱasȱpreviouslyȱ reportedȱ [2].ȱ
RecentȱdataȱshowedȱanȱincreasedȱavailabilityȱofȱtheȱcomponentsȱofȱSmȱalgalȱmaterialȱbyȱmicrowaveȱ
extraction,ȱ causedȱ byȱ cellȱ wallȱ structureȱ destructionȱ [3].ȱ Therefore,ȱ microwaveȱ extractionȱ wasȱ
proposedȱasȱaȱpreparativeȱprocessȱbeforeȱfucoxanthinȱextractionȱandȱasȱalternativeȱtoȱfreezeȬdrying.ȱ
Smȱwasȱ collectedȱ (Julyȱ 2012,ȱ PraiaȱMourisca,ȱ Pontevedra,ȱ Spain)ȱwashedȱ andȱ storedȱ untilȱ use.ȱ ȱ
Aȱmultimodeȱmicrowaveȱextractorȱ(NEOSȬGR,ȱMilestoneSrl,ȱItaly)ȱwasȱusedȱforȱalgalȱdryingȱbyȱusingȱ
differentȱ twoȬstepsȱ combinationsȱofȱ timeȬpowerȱprofilesȱ (510ȱmin/200800ȱW).ȱMicrowaveȬdriedȱ ȱ
Smȱ samplesȱwereȱ subjectedȱ toȱ ethanolȱ extractionȱ andȱ resultingȱ extractsȱwereȱ comparedȱ toȱ thoseȱ
obtainedȱfromȱfreezeȬdriedȱSmȱ [2].ȱDifferencesȱonȱsolublesȱandȱ fucoxanthinȱextractionȱyieldsȱwereȱ
determinedȱgravimetricallyȱandȱbyȱHPLCȱusingȱaȱfucoxanthinȱstandard,ȱrespectively.ȱTotalȱphenolicȱ









































phaseȱwasȱprecipitatedȱ byȱ addingȱ 1%ȱCaCl2ȱ (3).ȱEnzymaticȱhydrolysisȱwasȱperformedȱwithȱ twoȱ
diěerentȱenzymesȱunderȱdiěerentȱconditions.ȱLiquorsȱfromȱbothȱprocessesȱwereȱstoredȱatȱƺ18ȱ°Cȱuntilȱ








Sargassumȱmuticumȱ (Sm)ȱ isȱ anȱ invasiveȱ brownȱmacroalgaeȱ inȱ theȱAtlanticȱ coasts.ȱDifferentȱ
aqueousȱ basedȱ extractionȱ processesȱ haveȱ beenȱ triedȱ toȱ obtainȱ solubleȱ fractionsȱ fromȱ thisȱ algae,ȱ
includingȱ pressurizedȱ hotȱwaterȱ extraction,ȱ enzymeȱ assistedȱ aqueousȱ extractionȱ andȱmicrowaveȱ








theȱphenolicȱ compoundsȱ couldȱ beȱ stable,ȱ andȱ itȱ isȱ alsoȱ expectedȱ thatȱphloroglucinolȱderivativesȱ
wouldȱ notȱ beȱ affected.ȱCombinationsȱ ofȱ irradiationȱ powerȱ andȱ timeȱ duringȱ operation,ȱ phenolicȱ
compoundsȱandȱradicalȱscavengersȱwereȱstudied.ȱSubsequentȱpurificationȱinȱcommercialȱfoodȱgradeȱ




















FP7ȱproject,ȱSeaBioTech,ȱandȱ isȱ researchingȱaȱ rangeȱofȱmicrobialȱorganismsȱandȱ theirȱmetabolitesȱ ȱ
















biodegradableȱ antifoulingȱ agents,ȱaȱnumberȱofȱmarineȱnaturalȱproductsȱwereȱ evaluatedȱ forȱ theirȱ
inhibitoryȱ activityȱ againstȱ theȱ settlementȱ ofȱ cypridsȱ ofȱ Balanusȱ amphitrite.ȱ Amongȱ them,ȱ theȱ
brominatedȱ diterpeneȱ bromosphaerolȱ (1),ȱ isolatedȱ asȱ theȱ mainȱ constituentȱ ofȱ theȱ redȱ algaȱ
Sphaerococcusȱcoronopifolius,ȱexhibitedȱprominentȱinhibitoryȱactivityȱcoupledȱwithȱnegligibleȱtoxicityȱ
againstȱ theȱbarnacleȱnaupliiȱ [1].ȱToȱgainȱ anȱ insightȱonȱ theȱ structuralȱ featuresȱ responsibleȱ forȱ theȱ
antifoulingȱpropertiesȱofȱbromosphaerolȱandȱ toȱ furtherȱ improveȱ itsȱselectivityȱ indexȱandȱeffectiveȱ








theȱ redȱ algaȱ Sphaerococcusȱ coronopifoliusȱ inhibitȱ theȱ settlementȱ ofȱ barnacles.ȱMar.ȱ Biotechnol.ȱ 2011,ȱ 13,ȱ ȱ
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